m.

b"

yod

i . O
| o
S

!
y 2

/
NWSC/CR/RDTN-56

APPLIED SCIENCES DEPARTMENT (ReD) PATENTS;

A COMPILATION

NAVAL WEAPONS SUPPORT CENTER
APPLIED SCIENCES DEPARTMENT
CRANE, IN 47522

Bernard E. Douda

O A kG

———

1

(EVEL™

28 December 1978 4
Periodic 1965 - 1978
- j
f Q- Approved for public release; distribution unlimited. ;
. o y
© et T’?ACTTM 4
w ~ T..‘-.». AT . .-I- \\IEXT L A .,f q
Lbe ST 3
PREPARED FOR A
E Commander DT[C
Naval Air Systems Command ELECT® *'
Washington, DC 20361
JANG 1982
. Commander
Naval Sea Systems Command
Washington, DC 20362 D
! (: - / / _K K ¥ r?
\\/;

82 01 04 046

y




o w:wvﬂ PRI B TR

o L IEALTAL et inbae - At

s
S
«"BE. DOUDA, Manager
Chemical Sciences Branch
Pyrotechnic Division

Applied Sciences Department

eV RSP

i
Kl
i




A

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




e T T

|
|
;E

T A T ATy W s e

SECURIYY CLASSIFICATION ’)‘ THIS PAGE 'Wm-n Data Fnternd)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE HEFORE COMPLETING FORM
. REPORY NUMRER ,r) SOV ACCESSION NQ.J 3 RECIPIENT'S CATALOG NUMBER
NWSC/CR/RDTN-56 AT IAACAAN) | .
& TiTLE and Subtitie) 5 Ty#l: OF REPORT & PERIOD COVERED
Periodic

APPLIED SCIENCES DEPARTMENT (R&D) PATENTS; | _1965-1978
A COMPILATION ¢ FE CCWMING ORG. REPORT NUMBER N

7. AUTHORI3) T T " T OTE T YTACT OR GRANT NUMBER(s)

Bernard E. Douda | NONE

i ¢t e =t et am poee —

G VOO GRAM L EMENT. PROJEG T, TASK

9. PERFORMING ARGANIZATIUN AME arls ALARESS
wHEA & NORK UNIT Ni MBE RS

Naval Weapons Support Center |
Applied Sciences Department | NONE
Crane, Indiana 47522 !

11. CONTROLLING OFFICE NAME AND L0 T, T GEFART DAYE

NAVAIRSYSCOM & NAVSEASYSCOM : 28 December 1978
Washington, D. C. | P00 G OF PASES

!

T& MONITORING AGENGY NAME R ACHRE 2 1 dlltriant i L nte Ting Officn | 18 SE ATy CLASS (of this report)

| .. UNCLASSIFIED _

L€ T AYSIFICATION: DOWNGRADING
SEREILON b 1§ SN 4

6. DISTRIBUTION STATEMENRT ¢ " Report,

Approved for public release; distribution unlimited.

17. DISTRIHUTION STATEMENT (-1 the abateact anterefin b1k 20, (0 (lacans & aper

18. SUPPLEMENTARY NOTES

19 KEY WORDS (Cnntinue an revetss «ide il i acesamrv and fdentify by block nunbes

Pyrotechnics
U. S. Patents

[N o e ————mana - . %~ Tttt —em—

20 ABSTRACT rContiniie on reverse al le if necavsar nndT:-:-r ti'v by Wlock number)

“This is a compilation of 57 patents issued on a wide range of
pyrotechnics subJects.?

FORM Y FYTE L
PO an MT3 T o PO UNCLASSTFIED

SLCUK T¥ CLASKIFI. ATION "F THIS AA™S VE, “(When Darn Bntered:

¢ Sl st Bt e

it U it Kbl i = T

el o 8 | 1o




IS e o o i bttt < rre + « e i am rmmamn e e s

PREFACE

3
-
1
|

, Thanks are due to Mary Ann Sollman and Debra P. Courtney
j who assembled these patents and prepared them for printing.
] Some of the patents were reproduced from best available
copies which explains the marginal reproduction guality.

AT T Fr 1, T

1Y

B
B
i
4
S

]
4
F
E.{ ]
] i
E F
:
! |
:: 3
: i1
|
é
v i
!
i
i
. . ———y j
Accession For | g
: [ NTIS GRAI X
] DTIC TAB ! :
Unannounced M
Justification. — . o |
1 BY~ c— . St —o~—.~_-.—J
’__Distri_bution/ o ]
Availability Codes
! aval 'y ]
y [ lAvail and/or
Dist Special 2




TABLE OF
] CONTENTS
g : ATENT NO. TITLE INVENTORS DATF PAGF
: 4,032,374 CINNAMIC ACID CONTAINING B. E. NDOUDA June 28, 1977 a
PYROTECHNIC SMOKE COMPOSITION J. E. TANNER, JR,
4,007,690 PRACTICE BOMB SIGNAL FOR DAY J. E. WILDRIDGE Feb. 15, 1977 13
OR NIGHT OPERATION
: 3,982,930 METHOD FOR DISPOSAL OF TRACER W. E. DOADES Sept. 28, 1976 17
» BULLETS J. E. SHORT, JR.
| K. S. WHORRALL
3,964,396 SPIN ACTUATED RELEASE S. J. HEROLD June 22, 1976 21
MECHANISM D. E. LAGRANGE
J. E. LASWELL
3,960,087 SMOKE AND ILLUMINATION SIGNAL B. E. BEATTY June 1, 1976 29
R. D. DANIEL
B. J. HUMERICKHOUSE
G. G. NORRIS
3,942,445 HIGH ALTITUDE FRICTION IGNITER C.BAKER Mar. 9. 1976 35
B. F. HARKNESS
A. W. NORRIS
3,930,844 METHOD FOR DISPOSAL OF C. F. PARRISH Jan. 6, 1976 39
PYROTECHNIC WASTE J. E. SHORT, JR.
K. S. WHORRALL
3,910,190 HAND-HELD SIGNALING DEVICE S. E. DARE Oct. 7, 1975 45
HAVING MANUAL FIRING MEANS
3,908,550 ONE HAND OPERABLE DISTRESS B. D. BEATTY Sept. 30, 1975 51
SIGNAL S. J. HEROLD
D. E. LAGRANGE
D. K. SANDERS
3;897,237 PROCESS FOR DISPOsiitG OF K. A. MUSSELMAN July 29, 1975 55
PYROTECHNIC FLARES J. E. SHORT, JR.
' 3,829,146 DELAYED PARACHUTE DISCONNECT J. E. LASWELL Aug. 13, 1974 RQ
J. E. WILDRIDGE
) 3,821,120 PROCESS FOR PROMOTING AN C. A. LIPSCOMB, JR. June 28, 1974 63
OXIDE FOR USE IN A PYROTECHNIC T. M. SMITH

COMPOSITION




] 3,813,534

L il

3,788,227

3,769,107

, W"“W“ ‘.,.»m,

3,764,796

3.750,574

AT e e

3,747,528

o e Ty Ty T 1

3,736,876

3,733,223

E 3,724,385

3,724,375

3,713,394

SR ——

E&Li B NS N

PATENT NO.

[ABLE OF

CONTENTS (Cont'd)

TITLE

CHEMICAL LIGHTING D-VICE

HAVING INTERLOCKING AMPOULES

JET IGNITION DEVICE FOR A
PYROTECHNIC FUZE

PYROTECHNIC COMPOSITION FOR
GENERATING LEAD BASED SMOKE

CHEMICAL LIGHTING DEVICE
ILLUMINATING ROUND HAVING
DUAL RANGE CAPABILITY

AIRCRAFT PARACHUTE FLARE
HAVING TAPERED CORE CANDLE

CATALYST GENERATOR

NEAR INFRARED ILLUMINATING
COMPOSITION

FUZE HAVING A PNEUMATIC
AND INERTIA ARMING SYSTEM

ILLUMINATING FLARE HAVING
HIGH DRAG CONFIGURATION

SMOKE SIGNAL DEVICE

O —S0O o0 [y X ¥

LOwW e X R ep Ro-)

(@] CoOOUUDIVLW > = 0w

-

T4 nNnnNnowm

= - 4 o= wn=x

= XTI =Em~mm

[N st o mMmooOo

m<xc.um

INVENTORS

GILLIAM

CLIFTON
EDWARDS

JOHNSON
HAZELTON

GILLIAM
HALL

LOHKAMP

HARKNESS
HUMERTCKHOUSE
MATHEIS
NORRIS

LITTLE
LYONS
NOLES

T.AMAND

HAZELTON
JOHNSON
RIESTER

LOHKAMP

BEATTY
BUTTS
HEROLD
LAGRANGE

CALKINS
CARSTENS
RIESTER

DARE

HAAS
HEROLD
NORRIS
PATTERSON
SLOAN

DATE
May 28, 1974
Jan. 29, 1974
Oct. 30, 1973
Oct. 9, 1973
Fug. 7, 1973

July 24, 1973

June 5, 1973

May 15, 1973

. 3, 1973

. 3, 1973

Jan,

3, 1973

A

75

79

83

R7

a3

99

1M

1n7

m

it

wd




YT WL TR, T A e o

BT

TR 4T S T T s

PATENT NO.

3,712,232

3,699,890

3,698,968

3,668,684

3,635,162

3,630,413

3,625,855
3,625,155

3,617,408

3,617,403

3,612,857

3,611,935

3,607,472

TABLE OF

- m— e R Y S

CONTENTS (Cont'd)

TITLE

VARIABLE DELAY FUSE FOR
AIRCRAFT PARACHUTE FLARE

FIRE RESISTANT PHOTOFLASH
CARTRIDGE
PYROTECHNIC COMPOSITON

PORTABLE MORSE CODE
SIGNALING DEVICE

PRACTICE BOMB

DEVICE FOR MANUALLY OR
AUTOMATICALLY INFLATING
A LIFE PRESERVER

WHITE SMOKE COMPOSITION

DEVICE FOR PRODUCING WHITE
SMOKE BY IMPLODING RED
PHOSPHORUS

ZIRCONIUM SALT ANTICAKING
INGREDIENT FOR NITRATES

IGNITION TRANSFER COMPOSITION
COMPRISING FUEL, OXIDIZER AND
FLUOROELASTOMER

LOCATION MARKER FOR PRODUCING
LUMINOUS DISPLAY

SMALL CALIBER DUAL COLORED
SIGNAL FLARE

WHITE SMOKE COMPOSITION
CONTAINING RED PHOSPHORQUS

[« GO

wm o <O [ > = oo

WL O

INVENTORS

. ABEL

R. CLIFTON
R. LUEKING

E. SHORT, JR.
. JOHNSON
RAZELTON
JOHNSON
STOVALL
WHEELOCK

LOHKAMP
SHORT, JR.

BECKES
DARE

me mE T Cu X =X

E. DOUDA

E. DOUDA
D. DWIGGINS

. D. HUNTER
. L. RIPLEY

M. JOHNSON

. P. BEATTY

L. BECKES
L. BROWN
F. HARKNESS

. E. DOUDA

DATE

Jan. 23, 1973

Oct. 24, 1972
Oct. 17, 1972

June 6, 1972

Jan. 18, 1972

Dec. 28, 197

Dec. 7, 1971
Dec. 7, 1971

Nov. 2, 19N

Nov. 2, 1971

Oct. 12, 19N

Net. 12, 19N

Sept. 21, 197

123

127

129

135

139

143
147

151

153

155

161

1RR

 Lashbida .

ke b MKl 4G,

s A e SN bkt 4 i e L A e d ] ot e




TABLE OF
CONTENTS (Cont'd) 3
|
|
PATENT NO. TITLE INVENTORS DATE PAGE
? 3,598,058  CARTRIDGE CASE PLUG FOR A, SMITH fug. 10, 1971 160 "
E SEMIFIXED GUN AMMUNITION i
i 3.587,468  PHOTOFLASH CARTRIDGE HAVING  B. R. BLISS June 28, 197 173 .
] DUAL FLASHES ;
! 3,575,111 SIGNALING DEVICE HAVING R. L. RICHARDSON  fipr. 13, 1977 177 ;
1 MANUAL FIRING MEANS !
ig 3,566,791  SIGNAL CARTRIDGE FOR C. W. LOHKAMP Mar. 2, 1971 181 !
- PROVIDING LONG DURATION 3
| DISPLAY ]
: 3.537,397  PYROTECHNIC SIGNALING DEVICE  W. L. RIPLEY Nov. 3, 1970 185 %
; HAVING WATER REACTIVE IGNITER L. A. SMITH
; 3,515,362 PARACHUTE COLLAPSING MECHANISM R. L. RICHARDSON  June 2, 1970 184 j
E J. E. WILDRIDGE
| 3,499,385  AIRCRAFT PARACHUTE FLARE B. E. DOUDA Mar. 10, 1970 1as
3
| 3,473,472 PHOTOFLASH CARTRIDGE B. R. BLISS Oct. 21, 1966  7aq
g C. W. GILLIAM
% J. E. LASHELL :
3.462,325  FLARE COMPOSITION COMPRISING Y. ARIKAWA Aug. 19, 1969 203 E
MAGNESIUM, SODIUM PERCHLORATE, H. R. WAITE i
AND A TERNARY ORGANIC BINDER :
3,416,872 CONTROLLED ENERGY RELEASE W. L. RIPLEY Dec. 17, 1968 205 ;

SYSTEM FOR USE IN SIGNALS,
FLARES, AND CTHER HIGH
ENERGY LIGHTING DEVICES

3,411,964 ILLUMINATING FLARE COMPOSITION B. E. DOUDA Nov. 19, 1958 2ng .
COMPOSED OF MAGNESIUM, SODIUM 3
NITRATE, AND A VINYL TERMINATED ]
POLYSILOXANE BINDER .

S
. .

: 3:411,963  ILLUMINATING FLARE COMPOSITION g. E. GOUDA Nov. 19, 1968 n
‘ COMPOSED OF MAGNESIUM, SODIUM

NITRATE, AND AN EPOXY RESIN-
POLYGLYCOL RESIN BINDER




TABLE OF
CONTENTS (Cont'd)

PATENT NO. TITLE INVENTORS DATE PAGE

3,372,574  FRICTIONAL SENSITIVITY C. ARMOUR Mar. 12, 1968 213
E TESTING APPARATUS C. MORRISON
: P. SCOTT
; L. SMITH
; G. WEINGARTEN
g 3,369,946  PROCESS FOR POLYMERIZING B. E. DOUDA Feb. 20, 1968 219
4 ACRYLIC MONOMERS WITH
. STRONTIUM PERCHLORATE FOR
i PYROTECHNICS AND PROPELLANTS
E 3,315,397  FLARE GUN HAVING QUICK C. W. GILLIAM Apr. 25, 1967 221
E DISCONNECT COUPLING R. D. SMITH
; R. W. SZYPULSKI
; J. E. WILDRIDGE
. 3,296,045  PYROTECHNIC COMPOUND TRIS B. E. DOUDA Jan. 3, 1967 225
- (GLYCINE) STRONTIUM

PERCHLORATE AND METHOD FOR
MAKING SAME

! 3,262,824  SMOKELESS ASHLESS SIGNAL J. B. MCGRIFFIN July 26, 1966 229
; FLARE COMPOSTITION CONTAINING  W. L. RIPLEY

AMMONIUM PERCHLORATE

% 3,258,373 PLASTIC PYROTECHNIC B. E. DOUDA June 28, 1966 23
§ COMPOSITIONS CONTAINING
? STRONTIUM PERCHLORATE AND

\ ACRYLIC POLYMER

o TR R e

3,199,453  SUBMARINE SIGNAL FUZE S. M. FASIG Aug. 10, 1965 23R
G. C. JOHNSON
3,196,789  SUBMARINE SIGNAL FUZE S. M. FASIG July 27, 1965 241
G. C. JOHNSON
3,167,050  EMERGENCY SIGNALING DEVICE G. C. JOHNSON Jan. 26, 1965 247
g
i 7
;E
3




T T T, T TR Y T T T T T E T TEIC ST T T T T Y R Sy e sT

:
3

o s s DT

Py g

United States Patent 19

[ 4,032,374

Douda et al. 1451 June 28, 1977
154) CINNAMIC ACID CONTAINING 156} Refercnces Cited
. N 171946  Van Kamner . ... 149/84
[75] Inventors: Bermard E. Douda, Bloomfield; John g:' 1070 1
: 690971  9/1972 Gunderloy etal. ............. 149/84 X
E. Tanner, Jr., Bloomingtun, bothof 365’000 1071972 Frerman etal. ... T 149/84 X
Ind. 31802971 4/1974  Burkardt et al. ... 149/79 X
3960087 6/1976 Beatty et al. ... e 149/85 X
[73] Assignee: The United States of America a2 4,007,690 2/1977  Wildridge ..o 102/90 X

122)
[21)
(521

represented by the Secretary of the
Navy, Washington, D.C.

Filed: Sept. 22, 1976
Appl. No.: 728,606

US. Cl e 149/19.8; 102/90,
149/19.1; 149/78; 149/83; 149/84; 149/85;
149/117; 252/305

Int. CL? e COGB 45/10
Field of Search ...l 149/19.1, 19.8, 79,
149/83, 84, 85, 117; 102/90; 252/305

Primary Examiner—Edward A. Miller
Attorney, Agent, or Firm—R. S. Sciascia; Puul S.
Collignon

{s7) ABSTRACT

A non-toxic smoke compogition for use in simulating
fires in damage control exercises and for use in train-
ing. Transcinnamic acid is used as the smoke producing
agent and is volatilized by energy from a potassium
chlorate/sugar mixture which provides a low burning
temperature.

§ Claims, No Drawings
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1 2
are shown in the following TABLE 1, wherein approxi-
CINNAMIC ACID CONTAINING PYROTECHNIC mutely equal portions of each ingredient were used.
SMOKE COMPOSITION TABLE |
BACKGROUND OF THE INVENTION [ {Temperuture ¢« Exothermic Decomposition by Differential
The present invention relates to a smoke composi- Thermal Anatysie) :
tion, and morc particularly to a non-toxic smoke com- COMPOSITION TEMPERATURE §
position which can be used to simulate fires for training ©  Sycrose/KCI0» 140° C. 1
purposes. Luctose/KC10, |90: C. L
Various devices und compositions are presently used 10 {E‘,’};f’“""“'“ Acld/k ClO, s 3
to simulate a fire for training purposes. For examples, Trans-Cinnamic Acid/Suctose: KCIO, 170* ¢
one such device currently in usc by the Navy for train. ~ Trans-Cinnamic Acid/Lactose/KCI0, LIRS
ing of personne! in fire fighting procedures and the use .
: of gas masks resembles a hand grenade. A grenade E

igniting fuze is fitted in a cylindrical metal body and a 15§
quantity of oil is provided in an upper chamber and a
fuel mixture is provided in the base. A venturi tube
extends from directly above the fuel mixture through
the oil chamber to the top of the pot. There are smail
openings, each sealed with low-melting-point solder, in
the venturi tube; one into the oil chamber, the other
into the space above the oil surface. There are three
tape-covercd holes in the top of the pot. When the fuze
ignition mixture ignites the starter mixturce at the lower
end of the venturi tube, the fuel mixture starts burning. 25
Heat melts the solder in the venturi tube openings and

the oil flows into the venturi tube where it is vaporized.

As can be seen from TABLE |, sucrose decomposes
at a lower temperature than lactose and thus would be
preferably for the volatilization of trans-cinnamic acid.
Also, the fact that the decomposition of trans-cinnamic
acid by potassium chlorate occurs at a higher tempera- ;
ture than the decomposition of the sugar, shows that it ;
is possible to vaporize the trans-cinnamic acid without
decompasition, by means of the combustion of sugar.

The following examples will illustrate the preferred E
embodiments of the invention wherein parts and per- :
centages are by weight unless otherwise specified.

e

1~
f=
<

. . EXAMPLE |
This vapor passes upward and emits through the vent E
holes in the top of the smoke pot. Upon emission, it 'srl:“'::;('i“"'mif Acid :;(5) ;
. . 1y < - b
condenses to form a dense white cloud. 30 potassium chiorate 290 i
One disadvantage of the grenade-type smoke pot is  Sodium bicarhonate 6
. . H . irs ~ Diatomite Sihca 5.0 :
that personnel arc required to be in respiratory protec- :
tive devices prior to commencing a fire drill and thus i

the valuc of the smoke for realistic training is greatly
reduced. Additionally, such devices cannot be used
aboard submarines operating submerged due to the
toxic affect of the smoke.

The trans-cinnamic acid, sucrose, potassium chlorate

35 and sodium bicarbonate were mixed dry and then
enough cellulose nitrate was added as a 40 percent
solution in acetone to make the mixture stiff, but not

ST NI

SUMMARY OF THE INVENTION visibly wet or pasty. It is estimated tha_,t the amount of i
T ent i i lates 1o toxi ke 40 dry ccllulosg nitrate so addpd equaled 210 § percent of 3
e present invention relates to a non-toxic smqhe the total weight of composition. As the cellulose nitrate 3
com{)osmo: \cv‘here;n et::ns:lt:':nn?l::; m';::; ;S'“L!Iiedazi‘di‘-i; is used for a binder, its exact weight is not critical to the %
smoke-producing agent. ¢ trans-cinnap ‘ formula. L
"°I““"Z°: by b‘r‘"'"‘g a Pg':‘;s'“"‘ c!lloral::l/sugar "“"‘f The mixture was air dried for about an hour until the i
s In e pered cbodiment 4 smal amount o amel o cctone s ey goneamd e e v
(D A ’ X ’ . %7 then crushed to a powder and the diatomite silica was :
":;:jc ds"hc" 18 gddcd as a filler and nitrocellulose is  ,4ed. The mixture was then lightly tamped by hand :
! lleis ::ci:c?:;:ec;‘gencral object of the present inven into a ﬁ'Sh Papﬁ-whf- having an internal di&lameter of 33 "1
. o, . AR . mm. A layer of first fire composition was placed on one ;
::\ognf::)c‘s)'ft")‘:l(t]:a:n?nmgo::rcp‘:):lepsosmon for use insimulat- .4 of the candle to facilitate ignition. The first fie :
¢ : " composition used is described in MIL-STD-720, and
Other objects, advantages and novel features of the : £ E0) mercis . ; N ey i
tnvention \Jvill become .ag rarent from the followin consists of S0 percent of bqnum nitrate, 20 percent of
detailed description of th pE\vent'on & silicon, 10 percent of tetranitrocarbazole, 15 percent of 3
ared descniption ot the vention. zirconium hydride and § percent of a binder solution. i
DESCRIPTION OF THE PREFERRED 55 'Ijh.c candle was ignited hy th‘e first fire and, ufeer - i
EMBCOIMENT a i8“1“0"~d‘hc flame washexungunshed and ihe candic 3
. o . . continued to smoke without again bursting into flame. i
-toxic sSmoke co sit s provide hich A . i
. uliAliz:: ntrtaor:&ci:ma:\icca::‘:g oa: l:)hnc l:n?o:eu::r‘(j)dtc:;g The candle burned to completion at = somewhat irregu- :
agent. Pyrotechnic volatilization of trans-cinnamic acid )]?;;E::,‘:;leiv;?gghfgf? ::eﬁll:: d\lve“\l:;qi;zynt:ecir?v:?;l; .
IS ¢ ished b i i 1 i 3 2 the i
‘ :: i‘;‘:ﬁ:’empl's" y burning a potassium chlorate/sugar 60 ¢\ ch yag 8g. The smoke prodiced was of moder- i
Trans-cinnamic acid, also known as trans-B-phenyla- ately good volume.

crylic acid, is a white crystalline solid which has a melt-
ing point of 135°C. and a normal boiling point of 300°
C

. 65
The decomposition temperatures of various mixtures Trans-Cinnamic Acid 480
. s PR : " Sucrose 1.8
of sugar, trans-cinnamic acid and potassium chlorate Potasmum ¢hlorate s
were determined by differential thermal analysis and Sodium bicarhonate 65

EXAMPLE 1
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EXAMPLE H-.continued

Dintomite sshea 48

The ingredients were mixed and a candle was made
as described in EXAMPLE 1. A layer of first fire com-
position was added and the candle burned as in EXAM-
PLE I. The total weight of the candle was 42g. and the
weight of the ash was 9g. The candle burned for 1.5
minutes and the smoke produced was of moderately
good volume.

EXAMPLE llI

Trans-Cinnamic Acid 58.0
Sucrose 10.0
Potassium chlorate 230
Sodwm bicarbonute 5.5
Diatomite silica 3.5

The ingredients were mixed and a candle was made
as described in EXAMPLE 1. 4 layer of first fire com-
position was added and the candle burned as in EXAM-
PLE 1. The candle burned for 3 minutes and the smoke
produced was of moderately good volume.

EXAMPLE IV
Trans-Cinnamic Acid 45.5
Sucrone 12.0
Potassium chlorate 27.5
Sodium bicarbonate 10.5
Diatomite silica 4.5

20

30

. . R KH]
The ingredients were mixed and a candle was made

and burned as described in EXAMPLE 1. The candle
burned for 3.5 minutes and the smoke produced was of
moderately good volume.

EXAMPLE V

Trans-Cinnamic Acid 7
Sucrose

Potassium chlorate
Sodium bicarbonate

&
OO

40

45

50

55

60

65

4
ENAMPLE V continued

Dutomite sihea ARU

The ingredients were mixed as described in EXAM-
PLE I and a candle was made with a hollow corc of 6.4
mm. The hollow core was filled with a first fire compo-
sition and ignited. The candle smoked intensely for 15
seconds and then died down and went out. A thin layer
of melted, rehardened material covered the lower half
of the candle.

1t will now be readily apparent that the present inven-
tion provides a pyrotechnic smoke composition which
can be used to simulate fires for training personnel in
fire fighting techniques.

Obviously many medifications and variations of the
present invention are possible in the light of the above
teachings. I is therefore to be understood that the
invention may be practiced otherwise than as specifi-
cally described.

We claim:

1. A non-toxic smoke composition comprised, by
weight, of .

between 45.5 parts and 75.5 parts of cinnamic acid,

between 5.5 parts anc’ 12.5 parts of sugar,

between 13 parts and 29 parts of potassium chlorate,

between 4 parts and 10.5 parts of sodium bicarbon-

ate,

between 2 parts and 5 parts of diatomite silica, and

between 2 parts and 5 parts of a binder.

2. A non-toxic smoke composition as set forth in
claim 1 whereii: said sugar is sucrose.

3. A non-toxic smoke compostion as set forth in
claim 1 wherein said sugar is lactose.

4. A non-toxic smoke composition as set forth in
claim 1 wherein said binder is nitrocellulose.

5. A non-toxic smoke composition comprised, oy
weight, of

about 48 parts of cinnamic acid,

about 12 parts of sucrose,

about 29 parts of potassium chlorate,

about 7 parts of sodium bicarbonate,

about 4 parts of diatomite silica, and

between 2 and S parts of nitrocellulose.
» * * * *
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PRACTICE BOMB SIGNAL FOR DAY OR NIGHT
OPERATION

BACKGROUND OF THE INVENTION

The invention relates to practice bomb cartridges
and more particularly to a practice bomb cartridge
which will not start fircs when detonated in grass or
woods during the dry months,

Various types of signal cartridges are used in practice
bombs which are launched from aircraft to indicate the
point of homb impact. The cartridge is fitted into the
signal cavity of the practice bomb and, when the bomb
is dropped, impact forces a firing pin against the signal
primer, and ignites an expelling charge. The expelling
charge, which is usually smokeless powder, ignites and
expels a phosphorus composition, such as red phospho-
rus, to produce a flash of light and a puff of white
smoke. While signal cartridges containing phosphorus

provide, upon detonation, an cxcellent signal, these 2

cartridges have the disadvantage in that the burning of
the phosphorus composition start fires and thercfore
the cost of fire protection services and damage claims
are significantly high.

In order to-reduce the danger of fires, one military
cartridge casé is filled with an inert material, fuch as
zin¢c oxide powder. Upon detonation, the expelling
charge cxpels a cloud of zinc oxide powder. This cloud,
however, is not visible at night and the use of an inert

material such as zinc oxide is limited to daytime opera- :

tion.

In U.S. Pat. No. 3,810,426, entitled *Gun Launcoed
Training Projectile™, which issued May 14, 1974, to
Alan C. Baker, there is disclosed a marking projectile

which has a flashcube mounted in the body. Upon 3s

impact of the projectile, a hammer drives actuating
fingers into the base of the flashcube to fire the flash-
lamps and provide an impact signal.

SUMMARY OF THE INVENTION

The present invention relates to a signal cartridge for
displaying the location of a practice bomb during day
or night operation and, more particularly, relates to a
signal cartridge which, when fired, is not likely to start
grass or forest fires.

An expelling charge is provided in a cartridge case
near a primer, and i flashcube and chemical payload
are positioned within the cartridge case and are ex-
pelled upon ignition of the expelling charge. A firing

device is provided adjacent the flashcube, however, a st

bore rider device is provided which prevents flashing of
the flashcube until the flashcube extends outside the
cartridge. During daylight, the cjection of the cnemical
payload forms a cloud which is visible. During night

operations, the flashcube provides light which is scat- S

tered and reflected by the particles in the cloud to
provide a display.

It is therefore a general object of the present inven-
tion to provide a signal cartridge which can be used
during either day or night operations to previde a signal
for locating a practice bomb.

Another object of the present invention is to provide
a signal cartridge which is safe to use in grassy and
wooded areas and which will not start fires.

Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunction with the accecmpanying drawing.
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BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a longitudinal sectional view of a preferred
embodiment of the present invention;

F1G. 2 is a sectional view showing the invention being
fired,;

FIG. 3 is a sectional view, similar to FIG. 1, of an-
other embodiment,

FIG. 4 is a partial sectional view showing a bore ridey
pin arrangement; and

FIG. § is a side view of a bore rider pin.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawing, there is shown in FIG.
I, a cartridge case 11 having a primer 12 wn onc end
and arranged to be detonated when struck by the tang
of a firing pin. An expelling charge 13, such as a quan-
tity of cither black or smokeless powder, is positioned
near primer 12 and firing of primer 12 will cause igni-
tion of expelling charge 13. An ampoule 14 of frangible
material is placed within cartridge case 11 near the
forward ¢nd which is closed with a spacer 1§ and un
end cap 16. The frangible ampoule 14 is filled with a

* chemical payload 17 such as an air/water reactive ma-

terial which, when dispersed will provide « cloud visible
in daylight. By way of example, titaniun tetrachloride
(T,Cly) has successfully been dispersed to provide a
visible cloud and also a mixture comprised of fifty per-
cent titanium tetrachloride and fifty percent vanadium
oxytrichloride has been used.

A flashcube 18 is pusitioned within cartridge case 11
and is separated from frangible ampoule 14 by a spacer
19. Flashcube 18 is commercially available and is of the
type that can flash without batteries. The flushcube is
provided with a percussive primer in its base which
fires the lamp when struck by a tensioned spring. Each
lamp has its own spring which is held under tension by
a tiny retaining pin. When the spring is lifted over the
retaining pin, the freed spring immediately saaps
sharply against the flashcube's metal tube to fire the
primer. The primer sparks fly upward and ignite zirco-
nium foil within the lamp to provide a bright flash.

As best shown in FIG. 4 of the drawings, an initiator
21 is closely fitted in cartridge case 11 an is provided
with a firing pin 22 having a tang 23 which is designed
to release the spring in the base of flashcube 18. A
spring 24 is provided to supply the necessary force to
move firing pin 22 against flashcube 18, however, a
bore rider pin 25 prevents firing pin 22 from being
actuated until flashcube 18 is outside cartridge case 11,
Bore rider pin 25 is provided with a flat portion 26
which has a slot 27 therein which is greater in width
than the diameter of tung 23 but less in width than the
diameter of pin 22. A spring 28 is provided in bore 29
of initiator 21 and, when bore rider pin 25 clears car-
tridge case 11, spring 28 causes bore rider pin 25 to be
ejected tnereby releasing firing pin 22.

OPERATION

By way of example, the signal cartridge of the present
invention might be used in a practice bomb of the type
shown in U.S. Pat. No. 3,635,162, which issued Jan. |8,
1972, 1o Carl W. Lohkamp and James E. Short, Jr. In
this practice bomb, the signal cartridge is loosely fitted
in the bore of the practice bomb and, upon impact of
the bomt with the ground, or some target, the momen-
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tum of the sipnal cartidpe coanses the primet tosinike o
g pan

Detonation ol primer 12 causes igition of expeliimg,
Charge LY which blows off end cap 16 and discharges
the items inside cartridge case 11, As shown in FIG. 2
of the drawing, the pressure build-up inside cartridge
cuse 11 causes ampoule 14 to break thereby dispersing
the chemical payload 17, The chemical payload, such
as a4 quantity of titanium tetrachloride, reacts with the
air, and the moisture in the air, to provide a cloud
thercby providing a signal which is visual and indicates
the point of impact of the practice bomb.

As initiator 21 moves along the cartridge case 11
bore rider pin 28 prevents firing pin 22 from actuating
flashcube 18 and bore rider pin 25 is prevented from
moving by the inside of cartridge. When bore rider pin
25 passes the end of cartridge case 11, spring 28 ¢jects
bore rider pin 28 and spring 24 moves firing pin 22 so
that tang 23 will trigger flashcube 18, 1t can be seen
that flashcube 18 is, at the time of flashing, outside of
cartridge case. and the light is scattered and reflected
by the particles of the cloud to provide a display for
night exercises.

Referring now to FIG. 3 of the drawings, there is
shown another embodiment wherein the frangible am-
poule is climinated and a quantity of display materiat
31 is placed dwrectly in cartridge case 11. By way of
example, the display material might be a fluorescent
dye, glitter material, ground glass or other inert mate-
rial. In feasibility tests conducted at the Naval Weapons
Support Center, Crane, Indiana, high-temperature flu-
orescent dyes produced brillant clouds of yellow,
green, red, and orange which were distinguishable from
a one mile observation point. High temperature fluo-
rescent dyes are commercially available and can be
obtained from the Hercules, Inc., Wilmington, Del.
19899 (Radiant Fluorescent Pigments) or from the
Day-glo Color Corp., Cleveland, Ohio, 44103 (Day-glo
Pigments).

It can thus be seen that the present invention pro-
vides a cartridge signal which, when detonated, can
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provide adiy o mght display. As detonation ol the
cartridge signal does not produce heat or Qame, the
intiation of fires wgrass or wooded arcas has heen
climmated.

Obviously many modifications and variations of the
present invention are possible in the light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims the invention may be
practiced otherwise than as specifically described.

I claim:

1. A signal cartridge for use in a practice bomb for
indicating a point of impact comprising,

a cartridge case,

a primer in said cartridge case arranged to be deto-

nated by a first firing pin,

an cxpelling charge adjacent said primer,

a guantity of marking material within said cartridge
case for forming a signal cloud upon discharge
from said cartridge case by said expelling charge.

a percussively-ignitable flashcube within said car-
tridge case, and

means for flashing said flashcube after said flashcube
is expelled from said cartridge case, said means
including a second firing pin engageable with said
flashcube and a bore rider pin for preventing actua-
tion of said second firing pin until said bore rider
pin passes the end of said cartridge case.

2. A signal cartridge for use in a practice bomb for
indicating a point of impact as set forth in claim 1
wherein said quantity of marking material is an air/wa-
ter reactive material and is contained in a sealed frangi-
ble container within said cartridge case.

3. A signal cartridge for use in a practice bomb for
indicating a point of impact as set forth in claim 2
wherein said air/water reactive material is “itanium
tetrachloride.

4. A signal cartridge for use in a practice bomb for
indicating a point of impact as set forth in claim 2
wherein said air/water reactive material is a mixture of
equal parts of titanium tetrachloride and vanadium
oxytrichloride.
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United States Patent 3,982,930
Doades ct al. [45] Sept. 28, 1976
{54] METHOD FOR DISPOSAL OF TRACER Primary Examiner—Q. Ozaki
BULLETS Attorney, Agent, or Firm—R. S, Sciascia; Pau! S.
3 (75] ftnventors: William E. Doades, Otwell; James E.  COllignon
k; Short, Jr., Switz City; Karen S.
] Y Whorrall, Shoafs, ali of Ind. f‘57l b o d {\nsrfn'ncr A
i ' . . method for disposing of tracer bullets having in a
? | ' [73) Awsignee: The United States of America as steel bulict a pyrotechnic material containing stron-
. rNepnu\:'led by the Secretary of the tium nitrate, magnesium, strontium peroxide, polyvi-
. avy, Washington, D.C. nyl chloride, calcium resinate, barium peroxide, oxam-
K {22) Filed: Sept. 28, 1978 ide, zinc stearate, polyethylene, strontium oxalate and
11 Apel. No.: 616.698 lead dioxide, with strontium nitrate and magnesium
L . (21] Appl. No.: 6166 accounting for about sixty percent of the total mate-
£ rial. The pyrotechnic material is removed from the
[$2) US. QL. 78/101 R: 75/121;  Steel bullet by drilling and the steel is used as scrap.
; 423/155; 423/395  Strontium nitrate is first removed from the material by
: {Si] Mt Clh......ciiniriincnniiene C22B 26/22  dissolving in cold water, and the water solution of
(58] Pield of Senrch........... 75/101 R, 121; 423/155,  strontium nitrate is evaporated to reclaim the stron-
§ 423/39S  tium nitrate. The remaining materials are given suc-
: cessive washes in hot water, isopropyi alcohol and
£ 6 References Clted methylene chloride to remove all the other materials
(561
' UN\TED STATES PATENTS exc;g;‘e:imuium. The magnesium is dried and
3930844 11076 Parrish et al..cc.onricrinn wpoy r oommed.
4 Clalms, 1 Drawing Figure
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METHOD FOR DISPOSAL OF TRACER BULI! °

CROSS-REFERENCE TO RELATED APPLICATION

Patent application of Clyde F. Parrish et al, entitled, 3
“Method For Disposal Of Pyrotechnic Waste", Ser.
No. 547,535, filed Feb. 6, 1973, now U.S. Pat. No.
3,930,844,

BACKGROUND OF THE INVENTION 10

The present invention relates to & method for dispos-
ing of tracer bullets.

Tracer bullets are normally comprised of a steel,
conicyl-shaped jacket having a cavity which contains = 5
pyrotechnic composition. Moat tracer compositions are
made from varying percentages of the same basic mate-
rials and these are, in order of quantity, strontium ni-
trate, magnesium, strontium peroxide, polyvinyl chior.
ide, calcium resinate, barium peroxide, oxamide, zinc 20
stearate, polyethylene, strontium oxafate, and lead
dioxide. The strontium nitrate and magnesium account
for about 60 percent of the total. The heretofore
known method of disposing of tracer bullets consisted
in burning the bullets in metal containers at a burning 23
ground. This method, however, puts degraded pyro-
technic material into the air and is ecologicully un-
sound and not desirable.

SUMMARY OF THE INVENTION 30

The pretent invention relates to a method for dispos.
ing of tiwer bullets having v pyrotechinie compusition
which is about forty percent strontium nitrate and

about twenty-four percent magnesium. The remaining 44 '

materials are strontium peroxide, polyviny! chioride,
calcium resinate, barium peroxide, oxamide, zinc stea-
ate, polyethyicne, atrontium oxalate and fead dioxide.
The particular materinty and percentagen used depend
on the catiber of the ammunition and also on the partic- 40
ular depot which is manufacturing the ammunition.
The pyrotechnic material is removed from the steel
bullet by drilling and the steel bullet is sufficiently clean

8o that it can go directly to the scrap pile without any
additional processing. The pyrotechnic material is col- 43
lected and strontium nitrate is first removed from the
pyrotechnic composition by immersing the composi-
tion in water sufficiently cold so that it will only dis-
soive strontium nitrate. The water solution is then fil-
tered and evaporated to reciaim the strontium nitrate.
The remaining ingredients are given successive washes
in hot water, in isopropyl alcohol and methylene chior-
ide. The solution is decanted after each wash and the
remaining material is magnesium, which is then dried o,
and reclaimed for subsequent use as a pyrotechnic =
material.

It is therefore a general object of the present inven-
tion to provide an improved method for disposing of
tracer bullets without creating air pollution. 80

Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con.
sidered in conjunction with the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWINGS
FIO. 1 is a flow-diagram showing the steps of the
present invention.
19
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2
DESCRIPTION OF THE PREFERRED METHOD

The first step required in the present method is that
of removing the pyrotechnic material from the siecl
bullet. The pyrotechnic matesial is drilled from the
bullet and in a prefesred method the drill bit is mounted
in a stationary position. A tracer bullet is inserted into
a drill chuck and rotated and then lowered while turn-
ing onto the drill bit. The composition falls down and is
collected in a tray.

Most tracer bullets contain varying percentages of
the sane basic materials with strontium nitrate and
magnesium accounting for about 60 pevcent of the
total composition. in the present method, strontium
nitrate and magnesium are reclaimed for use in other
pyrotechnic compositions and thus the smount of pyro-
technic waste which is to be disposed is less than haif.
Additionally, the residual is primarily inert materials
and is less hazardous than the original compositions.

Although specific materials and percentages vary ior
different types and sizes of tracer bullets, the present
method is designed 20 that all tracer compositions can
be mixed together and be processed by a single
method. This procedure is not only more economical,
but prevents errors that could occur if a multiple num-
ber of processes were employed. The following exam-
ples show various compotitions for tracer ammunition
currently being manufactured by the military depart-
ments:

Strontium Hnuu 2 9%

Magnesium 23.1%
Suwrontium Dioride 1908
Polyvinyl Chioride 12.9%
Calclum Resinate )
A ayrunmm,*__
by mmuIm:tN rale N7.4%
Mugnosium 60.0%
Strontium Dionide 1%
Polyviny! Chioride 1.5%
Calcium Resinate 1A%
Barium Peroxide 1%
Lead Dioxide (AL 3
Strontium Nitrate 41.9%
Magnesium 22.64%
Strontivm Dionide 20.3%
Polyvinyt Chioride 12.9%
Calcium Resinate 2%
Sirontium Hllll\. s%.dl
Magnesium 23.9%
Strontium Dioalde 8.0%
Polyvinyl Chioride (82
Caicium Resinate 1.4%
Barium Peronide 2).5%
Strontium Oxalate Lo%
Zinc Stearate 0.
Strontium Hmnlo zl.l'i
Magnesium 8.1%
Stromtium Dioxide 3.9%
Polyvinyt Chioride 10.6%
Calcium Resinate 1.9%
Barium Peroxide 12.9%
Strontium Onalate L%
Zinc Stearste 0.1%
Tirontium HE!N\. gQ.Sl
Magnesium e
Strontium Dioide 2.9
Polyvinyl Chivride 12.4%
Calclum Resinote 498
Onemide a.7%
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——}200 Armition20me) The present method of removing the tracer composi-
Strontlum Nitrote 33 3% tion from the steel bullet by drilling and then treating
Sagratium e N the composition with water, isopropyl alcohol and

Polyvinyl Chiotide 1.0% methylene chloride has two significant advantages over

Calclum Resinate 1% 3 burning. Magnesium and strontium nitrate are recov-

The present invention is illustrated by the following
example:

EXAMPLE

Five hundred 7.62mm tracer bulleta were drilied and
th : pyrotechnic material collected. A No. | twist drill
(G.228 inch) was mounted in a stationary position and
cach tracer bullet was inserted into a chuck and low-
ered turning onto the twist drill. The composition fell
down and waa collected in a tray. The compusition is
washed with cold water (13° C.) and the mixture was
agitated with a magnetic stircer to dissolve the stron-
tium nitrate. Any shavings from the steel bullets are
attracted to the magnetic stirrer and are easily re-
moved. The mixture was allowed to settle and the liy-
uid decanted and filtered. The solution waa dried ard
71.3 grams of stiontium nitrate were recovered fron:
the SO0 rounds of tracer bullets.

The insoluble residue was next washed with hot water
and, after the solids were allowed to settle, the liquid
was decanted. The optimum temperature for t*~ hot
water was about 70° C. Temperature greater tuan 70°
C. gave some fizzing as the magnesium oxidized and
released hydrogen. Temperatures lower than 70° C.
resulted in magnesium that was visually less pure.
Strontium peroxide, calcium resinate, barium peroxidoe,
oxamide, strontium oxalate and lead dionide are dis-
solved by hot water and those that are dissolved are
decanted off with the hot water.

The remnining ingredients are then washed with iso-
propy! alcohol followed by wash with methylene chior-
ide. As shown in the drawing, the wash with isopropyl
alcohol removes strontium peroxide, polyvinyl chlor-
ide, calcium resinate, barium peroxide, oxamide, and
lead dioxide. The wash with methylene chloride re-
moves polyvinyl chloride, calcium resinate and zinc
stearate. Both the methylene chloride arid the isopropyl
alcohol are saved for reuse or reclamation.

The remaining ingredient, magnesium, was dried and
59.3 grams of magnesium were recovered from the 500
rounds of tracer bullets. The magnesium and strontium
nitrate that was recovered was loaded into new tracer
rounds and performed satisfactorily when fired.

40

45

30
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ered for reuse in pyrotechnic compositions and also the
tracer composition is not transformed into an atmo-
spheric pollutant.
Obvinusly many modifications and variations of the
present invention are possible in the ligit of the above
teachings. It is therefore 10 be understood that within
the scupe of the appended claims the invention inay be
pricticed otherwise than as specifically described.
‘We claim:
1. A method for disposing of tracer bullets having a
steel casing filled with pyrotechnic material containing
strontium nitrate, magnesium, strontium peroxide, pol-
yviny! chloride, calcium resinate and other pyrotechnic
materials, with the combined percentages of strontium
nitrate and magnesium comprising at least sixty percent
of the total percentage of said pyrotechnic material,
comprising the steps of
first rotating said steel casing filled with pyrotechnic
material against a stationarily mounted twist drill
whereby said pyrotechnic material is drilled from
said steel casing and falls onto a collecting tray,

then immersing the collected pyrotechnic material in
water sufficiently cold to dissolve only stronlium
nitrate,

then decanting the water solution of strontium nitrate

and evaporating the water to reclaim strontium
nitrate,

then removing all materials of said tracer ammuni-

tion pyrotechnic material other than magnesium by

successive washes of hot water and solvents, and
then drying the remaining magnesium for reuse as &

pyrotechnic material, .

2. A method for disporing of tracer bullots as sot
forth in claim 1 wherein said pyrotechnic material is
immersed in water having a temperature of about 13°*
C. to dissolve only strontium nitrate.

3. A method for disposing of tracer bullets as set
forth in claim 2 wherein aaid pyrotechnic material and
cold water are agitated by a magnetic stirrer whereby
any steel sha. 3s resulting from drilling are attracted
to said magnetic stirrer.

4. A method for disposing of tracer bullets as set
forth in claim 1 wherein said successive washes are a
water wash with water having a temperature of about
70° C., followed next by a wash with isopropy! alcohol
and then by a wash with methylene chloride.
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: |54] SPIN ACTUATED RELEASE MECHANISM 2449170 91948 Maclcan etal . . 102/84
3 2 JEWF e . 2R3
3 [75] Inventors: Stantey J. Herold, Switz City: ::,}:,::.2, ,;;:3(7“: ;‘\,lt.\l,':,'cl al ‘(,lgt;l X
f Donald F. Lagrange, Washington; T
: ! Johr E. Laswell, Bloomficld, all of
- | ind. Primary Examiner --David H. Brown
! {73] Assignee: The United States of America as gi:ﬁi’"::;;"‘gm" or Firm--R. §. Sciascia; Paul §. 1
: * represented by the Secretary of the B
: : Navy, Washington, D.C
122] Filed: Mar. 19, 1975 1571 ARSTRACT 3
: 121) Appl. No.: 559,959 A release mechanism for use with an air-dropped store ]
- having a timed firing mechanism which can be set for
[52] US. Cli 102/79; 102/35.6.  different time intervals. Action is initiated by a plural- :
% 102/83; 244/150 ity of dynamic pressufc sensing fins which, upon actu- i
- {51] Int. Chliiiinnn F42B 4/12; F42C 15/22 ation, first unlock an inertia locking arm and then the
SR) Fileld of Search............... 102/79. 83, 84, 4,35,  fins impart a rotation to the store which rotation, in
102/35.6, 37.1, 37.6, 70 R; 244/150, 3.27,  turn, causes the locking arm to pivot and initiate a
3.28:89/1.5D  timer. The timer. in turn, initiates separation of the re-
lease mechanism from the store.

{561 Referenves Cited
UNITED STATES PATENTS 4 Claims, 8 Drawing Figures
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SPIN ACTUATED RELEASE MECHANISM

BACKGROUND OF THE INVENTION

The present invention relates to a release mechanism
for u pyrotechnic item, such as an aircraft parachute
flare, and more particularly to a release mechanism
which is actuated by fins which first open and then
impart a spin to the release mechanism to unlock an
inertia arm preventing operation of a timer.

An aircraft parachute flare is normally provided with
three sections or components, namely a parachute, a
section containing a pyrotechnic composition and a
triggering mechanism. The triggering mechanism, in
addition to igniting the pyrotechnic composition, fre-
quently provides for a delay period so that the airciaft
parachutc flare can free fall a predctermined distance
prior to parachute opening. This free fall feature per-
mits the aircraft parachute flare to be launched or
dropped from relatively high altitudes, but prevents
ignition of the pyrotechnic compuosition until the para-
chute flarc is at an altitude such that light from the flare
will illuminate the ground below.

As an aircraft parachute flare is an expendable item,
passibly the most important features on these flares are
the safety features which attempt to prevent accidental
or premature ignition of the pyrotechnic compaosition.
As the illuminating materials which are used in present
day flares provide extreme heat upon burring, any
accidental ignition of these flares could result in a cata-
strophic disaster, particularly if the flarcs are in storage
aboard a ship. In order to provide some measure of
safety, most present day flarcs are provided with a
safety pin which is kept in position until the flare is
mounted in a launching rack on an aircraft. In the event
the aircraft returns with flares, the safety pins are rein-
serted.

In one type of fuze widely used by the military de-
partments, a lanyard is provided and has one end at-
tached to the fuze and the other end attached to the
aircraft. Upon dropping the store to which the fuze is
attached, the lanyard actuates a triggering mechanism
which fircs the store. While a lanyard is normally suc-
cessful in triggering a fuze, it has a disadvantage of
sometimes causing an undesired triggering, such as the
dropping of a store during landing or taxing of an air-
craft. In a carrier landing, for example, an accidental
dropping of a flare which is triggered by a lanyard,
could cause a serious shiphoard fire.

In order to eliminate the need for a lanyard, a fuze
was developed for the Navy which is initiated by the
environment. This device is shown and described in
U.S. Pat. No. 3,780,659, entitled, “'Environmental
Fuze For Pyrotechnic Device™, which issued Dec. 25,
1973, to Stanley Kulesza and Max Sapsowitz. In this
device, fuze action is started by a plurality of pressute
sensing fins which, upon actuation, initiates a timing
mechanism and seals a bellows assembly. The bellows
assembly monitors the increase of atmospheric pres-
sure as the fuze falls and. if a predetermined pressure
change occurs within a given time period. the firing pin
is released to detonate a primer. In the event that the
desired pressure change does not oceur during a given
time interval, the timing mechamism will jam and the
fuze will remain in a safe condition,
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SUMMARY OF THE INVENTION

The present invention relates to a spin actuated re.
lease mechanism which is adaptable to be attached to
an aircraft parachute fare for deploying a parachute
and igniting an illuminating composition. Action is
initiated by a plurality of fins which first unlocks an
inertia arm to permit rotation or pivoting of this arm,
which is engaged with a timing mechanism to prevent
niovement. The fins are designed to impart rotation or
spin to the release mechanism and, when sufficient
speed is reached, the inertia arm is pivoted and is disen-
gaged from the timing mechanism, The timing mecha-
nism, in turn, causes the release mechanism to be sepa-
tated from the store and this separation causes a para-
chute to deploy and the pyrotechnic composition to be
ignited.

It is therefore a general vbject of the present inven-
tion to provide a release mechanism that will eliminate
any type of accidental ignition by requiring a predeter-
mined speed of rotation before any action can start.

Other objects, advantages and no» el features of the
invention will become apparent from the following
dctailed description when considered in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top view of a preferred embodiment of the
present invention, .

FIG. 2 is a side view of a preferred embodiment
showing spin fins in a closed position;

FIG. 3 is a side view similar to FIG. 2 of the drawing
only showing spin fins opening;

FIG. 4 is a sectional view taken on line 4—4 of FIG.
1 showing the release mechanism of the present inven-
tion in a safe condition;

FIG. § is a sectional view similar to FIG. 4 of the
drawings only showing the release mechanism in an
unlocked condition;

FIG. 6 is a bottom view of the release mechanism of
the present invention showing a locking arrangement;

FIG. 7 is a bottom view, partly broken away, showing
an inertia locking device in a locked condition; and

FIG. 8 is a bottom view similar to FIG. 7 only show-
ing an inertin locking device in an unlocked condition.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, there is shown a hous-
ing 11 which is relcasably attached to a container 12 by
means of three retractable arms 13, 14, and 15, By way
of example, container 12 might contain a quantity of
flarc composition and a parachute and a spring (not
shown) might be provided between housing 11 and
container 12 for scparating the housing 11 from con-
tainer 12 when arms 13, 14, and 15 are retracted.

As bust shown in FIG. 6 of the drawings, arms 13, 14,
and 18 are pivotally attached to actuator plate 16 by
means of pins 17, Plate 16, in tum, is rotatably
mounted on plate 18 and spring 19 is connected to
plates 16 and 18 to provide the driving force to rotate
plate 16 and, in turn, actuate arms 13, 14, and 18, In
FIG. 6, plate 16 is shown in a cocked position and arms
13, 14, and 15 are extended. Rotation of plate 16 is
prevented by stop arm 21 which is pivotally attached to
plate 18 by pin 22, A follower arm 23, which is at-
tached to a timing mechanism 24, has a pin 28 which is
biascd by spring 26 against disk 27 which is rotated by
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timing mechanism 24, Spring 26 has one end attached
to a post 28 on plate 18 and the other end of spring 36
is attached to pin 29 on the outer end of follower arm
2. Pin 29, additionally, engages with a slot in stop arm
21, Disk 27 has a notch 31 in its periphery and when
pin 28 moves intp notch 31, pin 29 pivots stop arm 21
about pin 22 and stop arm 21 is discngaged from actua-
tor plate 16, Upon disengagement of stop arm 21 from
plate 16, spring 19 causes plate 16 to be rotated and
arms 13, 14, and 1§ are retracted. By way of example,
timing mechanism might be purchased as an assembied
item and one source is M. H. Rhodes, Inc., Hartford,
Connecticut.

Referring now to FIGS. 1 and 4 of the drawings, a
knob 32 is rotatably attached to housing 11 by a shaft
33 which is connected to timing mechanism 24 through
actuator 34, Shaft 33 has two square sections 35 and 36
that fit, respectively, in square holes in knob 32 and
actuator 34, A square adapter 35 is pinned to shaft 36
of timing mechanism 24 and rotation of knob 32 causes
rotation of actuator 34 and shaft 36 of timing mecha-
nism 24. As disk 27 is attached to shaft 36 of timing
mechanism 24, rotation of knob 32 causes rotation of
disk 27. As shown in FIG. 1 of the drawings, a scale

4
pin 58 is provided on cach fin 37 and is engageable with
g pin retractor §6. This arrangement permits fins 37 to
partially open before there is any movement of fin pins
41, otherwise springs 42 would provide a resistive force
and keep fins 37 closed. Once fins 37 arc partially
opened, wind will apply a greater force to them thercby
opening fins 37 fully and withdrawing fin pins 41. Also
this arrangement permits a coupling between fins 37
having a circular or pivotal movement and fin pins 41
having a lincar moverient. When a fin 37 is opened, pin
58 will move in a circular pattern and engage pin re-
tractor 56. Pin retractor 56 will also move in a circular
pattern and arm 57 will engage pin 55. Continued
movement of arm 57 against pin 55 will cause fin pin 41
to retract. A spring 59 is provided for each fin 37 and
provides a small force to keep a fin in a closed position
until the release mechanism is launched into an air-
stream.

OPERATION

Assuming that the relcase mechanism is set on
“SAFE" as shown in FIGS. 1 and 4 of the drawings, pin
49 is engaged with ratchet wheel 52 and timing mecha-
nism 24 will not operate. Pin 48 is positioned in groove

showing “Feet of Fall™ is pmvu.icd on the top of h‘.’us' 25 51 of actuator 34 and prevents pivoting of inertia lock-
ing 11 so that knob 32 can be set to provide a desired ing device 46 until actuator 34 is raised. Movement of
dclgy before parachute opening Is initiated. . actuator 34 is prevented by safing fork 45 which is

Four arcuate fins 37 are pivotally utta‘ched to housing biased by safing pin 44. In addition, fin pins 41 prevent
" l‘)y [?ms 38 and, as best'shf)wn in [TI(!. 3 of the draw- « movement of actuator 34,
ings, each fin is pivoted at its f".‘d so that when fully Prior to launch from an aircraft knob 32 is set to the
opened the fins will impart a spin to housing ! and desired **feet of fall”, as shown in FIG. 1 of the draw-
container 12. Four fin pins 41 are slidably mounted in . T °¢ f knob 32 wind ti " hani
housing 11 and are retained in position by springs 42. '2':‘35 durlnmg o | "_o . w"t! ds_~up27|mlljng mec gnlsn}
As best shown in FIG. 4 of the drawings, a spring 43 is an 3 aiso causes rotation o ISR, - Upon turning o
provided to bias actuator 34 upwardly, however, fin 35 k?‘l’(h 132'3 ;lﬁng Fm 44 rpovefs ukp:;rily into groove 50
pins 41 prevent any movement until fin pins 41 arc 24 nob 2.2 an _rec;s sa '?g f).r 41’ xwever qc.tl;atqr
actuated by opening of fins 37. When knob 32 is set on is still restrained by fin pins 41. A stop pin 20 is
“SAFE”, as shown in FIG. 1 of the drawings, knob 32 provided in housing 11 and extends into a groove 30 in
depresses a safing pin 44, which, in turn biases a safing actuator 34. Groove 30 is not completely annular and
fork 45 against the top of actuator 34 thereby prevent. 40 PI0 20 and groove 30 limit the travel of actuator 34
ing upward movement of actuator 34. It can be seen thereby preventing over-winding of timing mechanism
then that two independent safing devices restrain actu- 2. )
ator 34 when knob 32 is on “*SAFE”, that is, safing pin Upon launch. wind catches and opens fins 37 and
44 and safing fork 45 prevent upward movemeni of  Fetracts fin pins 41 In order to facilitate the initial
actuator 34 and also fin pins 41 prevent upward move- 45 opening of fins 37, a small piece of flexible plastic
ment of actuator 34, matcrial 61 is attached to the outer surface of each fin

An incrtia locking device 46 is provided on top of  37. Upon retraction of fin pins 41, spring 43 moves
timing mechanism 24 and consists of a lever 47 which actuator 34 upwardly and pin 4_8 clezfrs grwove 51
is pivotally mounted on the top of timing mechanism  Spring 53, however, maintains pin 49 in engagement
24. An upwardly extending pin 48 and a downwardly 50 wl'.h ratchet wheel 52 and timing mechanism 24 re-
extending pin 49 are provided on lever 47. Pin 48 is  mains locked. When fins 37 are fully dezoyed they will
engageable in a circular groove $1 in the bottom of impart a spin to the release mechanism and, when a
actuator 34 and, when so engaged, lever 47 cannot be sufficient rotational velocity is reached, the inertia
pivoted. Pin 49 is engagcable with a toothed ratchet Iogkin_g device 46 will pivot about pin 60 and pin 49
wheel 52 and, when so cngaged' timing mechanism 24 S5 will dlsengage from ratchct wheel 52. Flmlng mecha-
will not operate. A spring 53 has onc end attached to nism 24 will start to run and will rotate disk 27, When
the top of timing mechanism 24 and the other end pin 25 on follower arm 23 moves into notch 31 on disk
attached to pin 48, Referring to FIGS. 4 and 7 of the 27, stop arm 21 will pivot about pin 22 and become
drawings, when actuator 34 is in a locked position by disengaged from actuator plate 16. Spring 19 will then
fin pins 41 and safing pin 44 and safing fork 45, pin 48 60 rotatc actuator plate 16 and rctract arms 13, 14, and
is in groove §1 which prevents pivoting of inertia lock- 15, and housing 11 separates from container 12 and,
ing device 46. Pin 49 is engaged with ratchet wheel §2 upon separation, a parachute is deployed.
and timing mechanism 24 cannot function. Obviously muny modifications and variations of the

Fin pins 41 arc cach provided with i slot 54 in the present invention are possible in the light of the above
outer end, and pins 88 are positioned transversely 05 teachings. It is therefore to be understood that within
across cach slot 840 A pin retractor 56 is rotatably the scope of the appendued claims the invention may be
posittionied about cach pin 38 und has an arm §7 thit practiced otherwise than as specificadly described.
moves trech i slot 84 and is engageable with pin 88, A We clm.
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1. A release mechanism for use with an aircraft para- for disengaging said plurality of shafts rom said actua
chute flare comprising, tor and pivoting said incrtia arm comprises i plurality
of arcuate fins pivotally attached to said housing and

a housing,

a plurality of arms for removably attaching said hous-
ing to an aircraft parachute flare,

means for actuating said arms fo: uncoupling said

connected one each with each said shaft, each said
arcuate fin being movable from a retracted position
with said shafts engaging said actuator to a deployed

housing from sald“alrcraft pa;a'chutq dﬂ::‘ - position with said shafts disengaging said actuator and
) anl erlt(!a annidpwota'yf mc;un:te u n sald using for  whereby said arcuate fins impart rotation to said hous-
. ‘::‘ ;‘:&::e v '::)‘:“"d ?t:enciau:r::g said arms, 1o ing when deployed during a free-fall condition. :
| . P . o . 3. A release mechanism for use with an aircraft para- 4
an actuator slidably mounted to said housing and chute flare as set forth in claim 1 wherein said means
3 ’ engageable with said pin attaciied to said inertia : f . .
arm for actuating said arms includes spring means for re-
’ 0 * v . . . 1 i i 1 1
spring means for disengaging said actuator from said tracting said arms, a trigger mechanism for actuating
pin attached to said inertia arm |5 said spring means and a timer for delaying actuation of
a plurality of shafts slidably positioned in said hous.  Said trigger mechanism. . .
ing engageable with said actuator for holding said 4. A release mechanism for use with an aircraft para-
actuator in a locking position with said pin at- chute flare as set forth in claim 3 having a shaft rotat-
sached 15 said inertia wrm, and ably mounted in said housing having one end con-
means for disengaging said plurality of shafts from 20 nected with said timer and having a dial on the other
: said actuator and pivoting said inertia arm whereby end thereof and stop means positioned between said
3 said means for actuating said arms is unlocked. dial and said actuator for preventing movement of said
: 2. A release mechanism for use with an aircraft para- actuator when said dial is in one roiatable position.
chute flare as set forth in claim 1 wherein said means L L
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United States Patent 119 i 3,960,087 i

Beatty et al, (45)  June 1, 1976
1541 SMOKE AND ILLUMINATION SIGNAL 2848275 yIust Guiffith . R [ A R A
1781 Inventors: Bobby 1, Beatty, Bloomficld; E::;;:; ;;::::] l\;.ll;:',:‘,lll‘ o ,‘,'5;3’7 ;
Russell . Daniel, Bloomington; 196789 71965 Fasgotal L 1027
) Billy ). Humerickhouse, Odon; Gary 1199 453 R/I965  Fasig et al 1027
G. Norris, Burns City, all of Ind. 1LI3KT63 R/1967  Kristal et al. ... e 149/K8S
{73] Assignee: The United States of America as :(;;;;8_2, U:Z;i :“':l‘f:: ;::rn e :82;:?
: represented by the Secretary of the 3766858 10/1973  Handler et ab........ ... 102/7
Navy, Washington, D.C.
(22} Filed: Oct. 4, 1974 Primary Examiner—Harold Tudor
Attorney, Agent, or Firm—R. S. Sciascia; Paul §. ,
{21) Appl. No.: 512,262 Collignon :
4
LTI LR o N 102/96; 102/6; (57 ABSTRACT i
102/37.7, 102/66; 149/18; 149/19.91; A pyrotechnic signal providing smoke and flame and :
149/84, 149/85; 149/116 which is launchable from underwater. Launching of 1
151} It CL® F42B 13/44 the signal from underwater arms the signal, however. 1
. [S8] Field of Search................. 102/6, 7, 14, 16, 32, the signal is not initiated until the ambient seua pres-
N 102/37.7, 37.K8, &1, 70 R, 87, 90, 6, 66, sure reaches a predetermined pressure valve. When y
k. 149/84, 85, 116, |18, 117, 1991 this predetermined pressure valve is reached. seu 3
water enters a cavity and energizes a battery which F
{56} References Cited detonates an electric squib. The squib, in turn, ignites 3
UNITED STATES PATENTS a smoke composition in the signal housing. 1
2423459 /1947 Van Kamer. . 037K X 8 Claims, 4 Drawing Figures .
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SMOKE AND ILLUMINATION SIGNAL

BACKGROUND OF THE INVENTION

The present invention relates to a signaling device
and morc particularly to a signaling device which is
launchable from underwater and which rises to the
surface and produces smoke and flame. One particular
use of the present invention is that of launching the
signal from underwater to simulate that a mine has
been detonated.

Various types of signaling devices have been
launched underwater to indicate the position of a ves-
sel, such as a submarine, a swimmer, or of a mine.
Generally, these signaling devices have some type of
delay mechanism so that ignition of the pyrotechnic
matcerial is delayed until the signal floats to the surface.
One type of ignition system being successfully used by
the Navy cmploys a sea water battery which, when
activated, provides a voltage which will ignitc or ex-
plode squibs to ignite a pyrotechnic composition. The
sea water hattery is not encrgized until the signal ncars
the surface and thus ignition is delayed. One such sig-
naling device is shown in U.S. Pat. 3,196,789 entitled,
*Submarine Signal Fuze™, which issued July 27, 1965,
to Stanlecy M. Fasig and Glenn C. Johnson. In this sig-
naling device, the fuze is armed when a lever strikes the
end of a launching tube and is pivoted therchy unlock-
ing a valve assembly. This valve assembly is held closed
by water pressure until the signal ncars the surface
whereupon a spring opens the valve and ejects a battery
into the sea.

SUMMARY OF THE INVENTION

The present invention relates to a pyrotechnic signal
which can be launched underwater, as from a float.
Ejection of the signal from the float causes an arming
cup to be rotated and then ejected. When the signal
nears the surface, a cavity is opened and flooded
thereby energizing a sca water battery which provides
current for detonating a squib. The squib, in turn, ig-
nites a smoke composition and the burning of this pyro-
technic material increases pressure within the signal to
eject a plug thereby permitting smoke to flow through
an opening in the signal shell.

It is therefore a general object of the present inven-
tion to provide a smoke and illumination signal which
can be launched underwater and which will be ignited
when the signal nears the surface.

Other objects and advantages of the present inven-
tion will be readily appreciated as the same becomes
better understood by reference te the following de-
tailed description when considered in connection with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal sectional view of a preferred
embodiment of the present invention;

FIG. 2 is an end view of a base assembly;

FIG. 3 is a sectional view taken on line 3-3 of FIG. 2;
and

FIG. 4 is a sectional view of a base.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, there is shown a
smoke and illumination signal 11 having a base 12 to
which a shell 13 is attached. Shell 13 i provided with
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an onitice 14 which is closed by a plug 18, A combus.
tion tube 16, which s made of fish paper or other com-
bustible material, is attached to base 12 and contains a
smoke compuosition 17 and a flare composition 18. A
starter composition 19 1s provided between the two
pyrotechnic compositions so that, at the end of the
burning time for smoke composition 17, starter compo-
sition 19 is ignited and, in turn, ignites flare composi-
tion 18. In one embodiment of the invention used by
the Navy. a green colored smoke flare composition is
used and, in another embodiment, a yellow colored
smoke and flare composition is used.

The green colored smoke composition consists, by
weight, of between 45 and S1 parts of a green dye mix,
between 22 and 28 parts of potassium chlorate. be-
tween 17 and 23 parts of refined sugar, between two
and four parts of baking soda and between 3 and §
parts of diatomaceous earth. The green dye mix is com-
prised, by weight, of 75 percent of solvent green 3 dye,
10 percent of benzanthrone dye and 15 percent of vat
yellow 4 dye.

The green flare composition consists, by weight, of
between 13.28 and 17.28 parts of magnesium powder,
between 18.92 and 24.92 parts of potassium perchlo-
rate, between 43.55 and 49.55 parts of barium nitrate,
between 1000 and 16.00 parts of polyvinyl chloride
and between 2.25 and 4.25 parts cf a binder solution. A
binder solution suitable for use might consist of 98.5
percent of Laminac 4110 procured from American
Cyanamide Company and 1.5 percent of a catalyst
solution which is a 60% solution of methyl ethy! ketone
peroxide in dimethylphthalate, procured as Lupersol
DDM from the Lucidol Div. of Wallace and Tierman,
Inc.

The yellow colored smoke composition consists, by
weight, of between 50 and 54 peicent of yellow dye
mix, between 19 and 25 percent of potassium chlorate,
between 10 and 16 percent of refined sugar, between 2
and 8 percent of baking soda and between S and 11
percent of diatomaceous earth. The yellow dye mix is
comprised, by weight, of 42 percent of vat yellow 4 dye
and 58 percent of benzanthrone dye.

The yellow flare composition consists, by weight, of
between 17 and 21 percent of magnesium powder,
between 12 and 22 percent of potassium perchlorate,
betvreen 24 and 34 percent of barium nitrate, between
23 and 31 percent of sodium oxalate, between 3 and §
pereent of asphaltum, and between 3-3/4 and 4-1/4
percent of a binder solution. A binder solution suitable
for use might consist of 98.5 percent of Laminac 4110
procured from American Cyanamide Company and 1.5
percent of a catalyst solution which is a 60% solution of
methyl ethyl ketone peroxide in dimethylphthalate,
procured as Lupersol DDM from the Lucidol Div. of
Wallace and Tierman, inc.

Starter composition 19 is comprised, by weight, of
between 79.80 and 80.20 percent of tetra-red lead
oxide, between 15.90 and 16.10 percent of silicon and
between 3.96 and 4.04 percent of a binder solution,
which is 79 percent vinylidene fluoride and 21 percent
hexafluoropropylene.

A small diameter tube 21 of fish paper or other com-
bustible material is provided within the pyrotechnic
materials and provides a passageway 22. An electric
squib 23 is positioned within passageway 22 adjacent
the end of smoke composition 17 and an ignition heat
pad 24 of paper is provided at the end of smoke compo-
sition 17. Upon dctonation of squib 23, pad 24 is ig-
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nited and, in turn, ignites smoke composition 17. A sea
water battery 28 is provided in base 12 and is electri-
cally connected to squib 23 by leads 26 which pass
through passageway 22, As shown in FIG. 1 of the
drawings, lcads 26 pass through a grommet 27 which is
provided in a base cover 28, so that, when sea water
energizes battery 28, water cannot enter to extinguish
the burning pyrotechnic materials.

Referring now to FIG. 3 of the drawings, it can be
seen that battery 28 is positioned in a cavity 31 in base
12 and that cavity 31 has one end closed by base cover
28. The other opening of cavity 31 is closed by disc 32
which has an clongated probe 33 estending outwardly.
A first compression spring 34 is provided in cavity 31
between hasce cover 28 and the inner side of disc 32 and
spring 34 provides a biasing force to move dise 32
outwardly. A second compression spring IS is posi-
tioned between the outer side of disc 32 and an arming
cup 36 to provide a biasing force that keeps disc 32 in
a position for closing cavity 31, Arming cup 36 is pro-
vided with a pair of guiding pins 37 that engage slots in
base 12, As best shown in FIG. 4 of the drawings, the
stots in base 12 consist of a short slot 38 and a longer
slot 39 that extends to the end of base 12, The metal
between slots 38 and 39 is removed so that the sfots are
connccted by a passageway 41 and the inner-most edge
of passageway 41 is provided with a tapered surface 42.
When pins 37 are positioned in slots 38, arming cup 36
is secured to base 12. When arming cup 36 moves

inwardly, guiding pins 37 will ¢ngage surface 42 and

pins 37 will be shifted from short slot 38 to longer slot
39, and the biasing force applicd by compression spring
38 will disengage arming cup 36 from basc 12.

The outer end of base 12 is provided with threads 43
and a protective cap 44 is thrcadedly attachable
therete. Arming cup 36 is provided with a hole 45 and
a boss 46 on the inside of protective cap 44 passcs
through holc 45 and engages probe 33 on disc 32,
Protective cap 44 thus lacks disc 32 so that cavity M
remains securely sealed during storage. Protective cap
44 is removed prior to signal 11 being used.

OPERATION

Prior to operation, protective cap 44 is removed from
signal 11 which is then attached to some type of
launching device. For example, in one use by the Navy,
signal 11 is attached to a float which is anchored under
water at a depth up 10 160 feet. Signal 11 is separated
from the anchored float by an explosive device, and the
force of the explosion causes arming cup 36 to move
toward disc 32 thercby compressing spring 35. Guiding
pins 37 on arming cup 36 move in short slot 38 and,
upon contacting tapered surface 42, arming cup 36 is
rotated and pins 37 are aligned in long siot 39. Com-
pression spring 35§ then moves arming cup 36 out-
watdly and arming cup 36 and spring 38 separatc from
base 12. After spring 35 separates from base 12, water
pressure holds disc 32 against base 12 and keeps cavity
31 closed. As signal 12 rises to the surface, the water
pressure against disc 32 decreases and when the force
applicd by spring 34 exceeds ambient water pressure,
spring 34 ejccts disc 32 and sea water enters cavity 31,
Sca water energizes battery 25 and current from bat.
tery 28 detonates electric squib 23, which ignites heat
pad 24. Heat pad 24, in turn, ignites smokc composi-
tion 17, The combustion of smoke composition 17
increases the pressure within shell 13 and this pressure
ejcts plug 18 from shell 13 thereby permitting smoke
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to flow through onfice 14, When smoke composition
17 is nearly consumed, starter composition 19 is ignited
from the burning smoke composition and starter com-
pusition ignites flare composition 18,

It can thus be seen that the present invention pro-
vides an improved smoke and lare signaling device
which can be launched flom underwater. Obsviously
many modifications and variations of the present inven-
tion are possible in the light of the above teachings. It
is therefore to be understood that within the scope of
the appended claims the invention may be practiced
otherwise than as specifically describe.

We claim:

1. A smoke and illumination signal adapted to be
launched in a body of sca water beneath the surface
thereof comprising,

a base having a cavity therein,

a sea water battery positioned within said cavity,

a dise closing an opened end of said cavity,

a shell attached 1o one end of said base containing a
smoke composition and « tlare composition sepa-
rated by a quantity of a stanter composition, said
smoke composition being comprised, by weight, of
between 50 and 54 percent of yellow dye mix,
berween 19 and 25 percent of potassium chlorate,
between 10 and 16 percent of refined sugar, be-
tween 2 and B percent of baking soda and between
5 and 11 percent of diatomaceous earth.and said
flare composition being comprised by weight of
between 17 and 21 percent of magnesium powder,
between 12 and 22 percent of potassium perchlo-
rate, between 24 and 34 percent of barium nitrate,
between 23 and 31 percent of sodium oxalate,
between 3 and S percent of asphaltum and between
3% and 4% percent of binder material,

an electric squib adjacent said smoke composition
and electrically connected to said sea water bat-
tery,

an arming cup slidably and removably attached to
said base,

a first compression spring in said arming cup biasing
said disc in a closing relationship with respect to
said cavity, and

a second compression spring within said cavity bias-
ing said disc in an opening relationship with respect
to said cavity whereby, upon launching of said
signal, said first compression spring elects said
arming cup and said second compression spring
ejects said disc.

2. A smoke and illumination signal as set forth in
claim I wherein said base is provided with a threaded
portion and a protective cap is threadedly connected
with said threaded portion and engages said disc to lock
said disc prior to said signal being placed in use.

3. A smoke and illumination signal as set forth in
claim | wherein said base is provided with at least one
closed end slot and at least onc opened end siot, said
slots being connccted by a passageway having a tapered
surface and wherein said arming cup is provided with at
least one guiding pin engageable in said slots.

4. A smoke and illumination signal as set forth in
claim 1 wherein said shell is provided with an orifice in
one end and having a plug closing said orifice whereby
said plug is ejected upon buring of said pyrotechnic
compasition.

§. A smoke and illumination signal adapted to be
taunched in a body of sea water beneath the surface
thercof comprising,
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a base having a cavity therein,

a sea water battery positioncd within said cavity,

a disc closing an opened end of said cavity,

a shell attached to one end of said base containing a
smoke composition and a flare composition sepa-
rated by a quantity of a starter composition, said
smoke composition being comprised, by weight, of
between 45 and 51 percent of green dye mix, be-
tween 22 and 28 percent of potussium chlorate,
between 17 and 23 percent of refined sugar, be-
tween 2 and 4 percent of baking soda and between
3 and S percent of diatomaceous earth, and said
flare composition being comprised, by weight, of
between 13.28 and 17.28 percent of magnesium
powder, betwecn 18.92 and 24.92 percent of po-
tassium perchlorate, between 43.55 and 49.55 per-
cent of barium nitrate, between 10.00 and 16.00
percent of polyvinyl chloride and between 2.25 and
4.25 percent of binder material,

an electric squib adjacent said smoke composition
and electrically connected to said sea water bat-
tery,

an arming cup slidably and removably attached to
said base,
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6
a first compression spring in said arming cup biasing
said disc in a closing relationship with respect to
said cavity, and

a second compression spring within said cavity bias-

ing said disc in an opening relationship with respect
to said cavity whereby, upon launching of said
signal, said first compression spring ejects said
arming cup and said second compression spring
ejects said disc. .

6. A smoke and illumination signal as set forth in
cliaim 8 whercin said basc is provided with a threaded
poriion and a protective cap is threadedly connected
with said threaded portion and engages said disc to lock
said disc prior to said signal being placed in use.

7. A smoke and illumination signal as set forth in
claim § wherein said base is provided with at least one
closed end slot and at least one opened end slot, said
slots being conrnected by a passageway having a tapered
surface and wherein said arming cup is provided with at
lcast one guiding pin engageable in said slots.

8. A smoke and illumination signal as set forth in
claim § wherein said shell is provided with an arifice in
one end and having a plug closing said orifice whercby
said plug is ejected upon burning of said pyrotechnic
composition.
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(57) ABSTRACT

A friction igniter assembly for high altitude operation

having a pull wire coated with a scratch sensitive com-

position which is moved through a chiorate composi-

tion. The scratch sensitive composition containing red

phosphorus rcacts with the chlorate to provide a flash

which transfers ignition to an adjacent boron-lead di-

oxide composition. The boron-lead dioxide composi-

tion is the main igniting charge and provides an in-

tense output of heat in a very short time for igniting a .
pyrotechnic composition.

2 Claims, 1 Drawing Figure
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HIGH ALTITUDE FRICTION IGNITER
BACKGROUND OF THE INVEN 1N

The present invention relates to an ignitct assembly 3

and more particularly to an igniter assemis'v that is
highly reliable up to altitudes of 100,000 fect

Present igniter assemblies used by the military work
satisfactory ut altitudes up to about 12,000 fect, how-
ever, above 12,000 fect their performance degrade and
at about 40,000 fcet, presently available igniters will
not sustain ignition. Various military operations require
the use of igniters at altitudes considerably greatet than
40,000 feet and, heretofore, nonc has been available
that would provide reliable performance.

SUMMARY OF THE INVENTION

The present invention relates to a high altitude fric-
tion igniter having a housing compriscd of two sections
that arc movable rclative 1o onc another. One section

- contains first and second igniter compositions and a

wirc having a red phosphorus scratch mixed on one end
portion passes through the two ignitcr compositions

and is attached to the second section. The first igniter ! . .
b 25 moisture-proof varnish and 1§ parts of an elastomeric

compaosition is a chlorate composition and the second
igniter composition is a boron-lead dioxide composi-
tion. Movement of one section relative to the other
scction causes a phosphorus-chlorate reaction which

provides a fash to transfer ignition to the boron-lead ,,
*dioxide composition. The boron-lcad dioxide is the

main igniting charge and provides an intense output of
heat in a very short time. '

BRIEF DESCRIPTION OF THE DRAWING
The FIGURE of the drawing is a longitudinal sec-
tional view of a preferred embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawing, there is shown an
ignitcr housing 11 consisting of two sections 12 and 13,
Section 12 is provided with a reduced diamcter portion
14 that slip-fits into a central bore 15 of section 13 so

40

that scections 12 and 13 can move relative to one an- 45

othcr. By way of eiample, housing 11 might have sec-
tion 12 attached to a piston mounted within a case of a
decoy flare, and movement of the piston causes move-
ment of both sections 12 and 13. When the piston

rcaches the end of the casc, it is stopped, along with 50

section 12, however section 13 is separated from sec-
tion 12,

Section 13 is provided with a sccond central bore 16,
only slightly larger in diameter than bore 15. and a thin

washcr 17 is positioned in bore 16, adjacent bore 15. 58

An igniter composition 18 is pressed into bore 16 and
igniter composition 18 is provided with a plurality of
stepped counterbores that are filled with a second ig-
niter composition 19. A closing disk 20 is cemented to

section 13 to retain the igniter compositions in bore 16, 60

Igniter composition 18 is comprised, by weight, of 89
parts of potassium chlorate, 10 parts of charcoal and |
part of dextrin. In igniter compositions mixed and
tested at the Naval Ammunition Depot, Cranc, Indiana,

it has been dctermined that the following tolerances 63

can be used: for potassium chlorate, plus or minus 1.8
parts, for charcoal, plus or minus 0.5 part; and for
dextrin, plus or minus 0.1 part.

37

0

20

35

Igniter composition 19 is comprised, by weight, of
46.6 percent of lead dioxide, 20 percent of boron and
33.4 percent of a binder, such as a cellulose nitrate-
camphor binder dissolved in acetone. The cellulose
nitrate it plasticied with camphor and is more fully
described in Military Specification MIL-B-10854. By
way of example, the binder solution might be 8 parts,
by weight, of cellulose nitrate-camphor which has been
dissolved in 92 parts of acctonce. In igniter compositions
19 mixed and tested at the Naval Ammunition Depot,
Crane, Ind., it has been determined that the following
tolerances can be used: for icad dioxide, plus 0, minus
3 parts; for boron, plus 3, minus O parts, and for the
bindcr, plus 6, minus 0 parts.

As shown in the drawing, a friction wirc 21 is passed
through igniter compaositions 18 and 19, and a loop 22
is formed on one end and soldcred in a conical cavity
23 in section 12. A portim of cavity 23 is then filled
with an epoxy filler 24 which is then cured thereby
sécurcly fastening wire 21 with section 12, The end of
wire 21 that extends outside housing 11 is provided
with a plurality of undulations 25 which are coated with
a scratch mix 26. The scratch mix is comprised, by
weight, of 50 parts of red phosphorus, 35 parts of a

adhesive more fully described in Federal Specification
MM-A-1617. The elastomeric adhesive is mixed with
equal parts of paint thinner, such as volatile mineral
spirits, and the vamish is also thinned with paint thin-
ner by mixing, by weight, 65 parts of vainish and 35
parts of paint thinner.

In operation, relative movement between sections 12
and 13 of housing 11 causes friction wire 21 to move
through igniter composition 18 and the red phosphorus
on scratch mix 26 reacts with the potassium chlorate to
provide a fiash. This Qlash ignites the boron-lead diox-
ide composition, which is the main igniting charge and
provides an intense output of heat in a very short time,
By way of example, section 13 might be retained in a
bore in & pyrotechnic candle and ignition of the boron-
lead dioxide composition will ignite the pyrotechnic
candle.

Obviously many modifications and variations of the
present invention are possible in the light of the above
teachings. It is therefore 10 be understood that within
the scope of the appended claims the invention may be
practiced otherwisc than as specifically described,

We claim:

1. A high altitude friction igniter comprising,

a housing having first and second sections adaptable

for movement relative to one another,

a first igniter composition contained within said first
section comprised, by weight, of between 87.2 and
90.8 percent of potassium chlorate, between 9.5.
and 10.5 percent of charcoal and between 0.9 and
1.1 percent of dextrin,

a second igniter composition contained within said
first section adjacent said first igniter composition,
said second igniter composition comprised, by
weight, of betwecn 43.6 and 46.6 percent of lead
dioxide, between 20 and 23 percent of boron and
between 3.4 and 9.4 percent of binder, and

a friction wirc passing through said first and second
igniter compositions and having both ends thereof
extending beyond said compositions, onc end of
said friction wirc being attached to said second
section, and a length of wire extending beyond said
housing having a coating of scratch mix comprised,
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(571 ABSTRACT

A method for dispusing of tracer ammunition pyro-
technic material containing strontium nitrate, magne-
sium, strontium peroxide, polyvinyl chloride, calcium
resinate, barium peroxide, oxamide, zinc stearate,
polycthylene, strontium oxalate and lead dioxide, with
strontium nitrate and magnesium accounting for about

. . ] . N A . N
(521 US. Clovvvvines 75/101 R; 75/121; 423/155, 60 percent of the total material. Strontium nitrate is
423/395 P
(51} Int. CL? C22B 26/22 first removed from the material by dissolving in cold
(58] Fl:eld lSenII ““““““ 75/!0!Rl2l“ 4237155 water, and the water solution of strontium nitrate is
o PO ' " 421 /395' filtered and evaporated to reclaim the strontium ni-
- trate. The remaining material are given successive
washes in hot water, ethyl alcohol and methylene
1561 ) References Clted chloride to remove all the other materials except mag-
UNITED STATES PATENTS nesium. The magnesium is uried and reclaimed.
2,170,394 81939  Von Zeppelin o snn
2274237 2/1942  Jacgeretal........... 75/101 R X 4 Claims, 2 Drawing Figures
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METHOD FOR DISPOSAL OF PYROTECHNIC
WASTE

BACKGROUND OF THE INVENTION

The present invention tebites o o method of dispos-
ing of pyrotechnic waste and more particularly to a
method for disposing of tracer ammunition.

Most tracer compositions are made from varying
percentages of the same basic materials and these are,
in order of guantity, strontium nitrate, magnesium,
strontium peroxide, polyvinyl chloride, calcium resin-
ate, barium peroxide, oxamide, zinc stearate, polyeth-
ylene, strontium oxalate, and lead dioxide. The stron-
tium nitratec and magnesium account for about 60 per-
cent of the total. Present waste treatment methods used
for disposing of tracer ammunition involve burning or
chemical degradation of the pyrotechnic material and
produces air and water pollution.

The method used for disposing of tracer material
depends on the stage of the manufacturing process
when the material is scrapped. Rejected finished tracer
cartridges are burned in metal containers at a burning
ground. If a batch of tracer material must be discarded,
it is placed in oil and burned. Dry wastes spilled during
the assembly process are collected by a vacuum system,
under water, and the vacuum collectors are periodi-
cally dumped and the contents are treated with caustic,
water and steam in a system of sumps. The waste from
the sumps are taken by truck to basins on a high hill
and the degraded material is leached to the soil. As the
methods presently used put degraded pyrotechnic ma-
terial into the air and water, these methods are ecologi-
cally unsounded and no longer desirable.

SUMMARY OF THE INVENTION

The present invention relates to o method for dispos-
ing of tracer ammunition having 2 pyrotechnic compo-
sition which is about 40 percent strontium nitrate and
about 24 percent magnesium. The remaining materials
are strontium peroxide, polyvinyl chloride, calcium
resinate, barium peroxide, oxamide, zinc stearate, poly-
cthylene, strontium oxalate and lead dioxide. The par-
ticular materials and percentages used depend on the
caliber of the ammunition and also on the particular
depot which is manufacturing the ammunition. Stron-
tium nitrate is first removed from the pyrotechnic com-
position by immersing the composition in water suffi-
ciently cold so that it will only dissolve strontium ni-

trate. The water solution is then filtered and evapo- -

rated to reclaim the strontium nitrate. The remaining
ingredients are given successive washes in hot water, in
ethyl alcohol and methylene chloride. The solution is
decanted after each wash and the remaining material is
magnesium, which is then dried and reclaimed for sub-
sequent usc as a pyrotechnic material.

It is therefore a general object of the present inven-
tion to provide an improved method for disposing of a
pyrotechnic composition without creating pollution.

Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow-diagram showing the steps of the
present invention; and
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2
FIG. 2 is a diagram for o high production plant using
the method of the present invention.

DESCRIPTION OF THE PREFL.RRED METHOD

Most tracer compositions are made from varying
prreentiges of the same basic materials with strontium
nitrate and magnesium accounting for about 60 per-
cent of the total composition. In the present method,
strontium nitrate and magnesium ave reclaimed for use
in other pyrotechnic compositions and thus the amount
of pyrotechnic waste which is to be disposed is less than
half. Additionally, the residual is primarily inert materi-
als and s less hazardous than the original compositions.

Although specific materials and percentages vary for
different types and sizes of tracer ammunition, the
present method is designed so that all tracer composi-
tions can be mixed together and be processed by a
single method. This procedure is not only more eco-
nomical, but prevents errors that could occur if a multi-
ple number of processes were employed. The following
examples show various compositions for tracer ammu-
nition currently being manufactured by the military
departments:

N62 Ammunition (7.62mm)

s

Strontium Nitrate 41.99
Muagnesium 3%
Strontium Dioxide 19.8%
Polyvinyl Chlonde 12.9%
Calcium Resinate 2.3%

M {90 Ammunition (5.56mm)

Strontium Nitrate 37.4%
Magnuesium : 26.0%
Stroatium Dioude 20 1%
Polyvinyl Chlonde 11.5%
Calcium Resinate 1.8%
Barium Peroxide 1 1%
Lead Dioxide 1.1%

M2S Ammunition (.30 Cal)

Strontium Nitrate 41 9%
Magncesium 22.6%
Strontium Dioxide 20.3%
Polyvinyl Chloride 12.9%
Calcium Resinate 2.3%

M4g Ammunition (.50 Cal.)

Strontium Nitre*t 32.4%
Magnesium 23.9%
Strontium Dioxide 8.6%
Polyvinyl Chloride 6 9%
Calcium Resinate 2.89%
Barium Peroxide 23.5%
Stronuum Oxalate 1.6%
Zinc Stearate 0.3%

M17 Ammunition (.50 Cal.)

Strontium Nitrate 41 B%
Magnesium 25.7%
Strontium Dioxide $.9%
Polyvinyl Chloride 10 6%
Calcium Resinate 1.9%
Barium Peroxide 12 UG
Strontium Oxalate L%
Zinc Stearate U.1%

M242 Ammunition (20mm)

Strontium Nitrate 4.5%
Magnesium 19 8%
Strontium Dioxide 2.1%
Polyvinyl Chloride 12.6%
Calcium Resinate 4.3%
Oxamide 6.7%

M220 Ammunition (20mm)

Strontium Nitrate 35.5%
Mugnesium 20.5%
Strontium Diovide 29 7%
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The present invention is illustrated by the tollowing
examples:

EXAMPLE |

Twenty-tive gre s of M62 Ammunition was pro-
cessed inorder to reclaim strontium nitrate and magne-
sium. After the pyrotechnic tracer material was sepa-
rated from the cartridge, it was first washed with cold
water (13° C) and the water solution of strontium ni-
trate was decanted. The solution was filtered to remove
some floating material and then the water was removed
by heating to reclaim strontium nitrate. The rcclaimed
strontium nitrate was analyzed and its purity was 97.8
percent.

The remaining pyrotechnic material was washed with
hot water and the solution was decanted. Next the
remaining material was washed with ethyl alcohol and

the solution was decanted, and finally, the remaining 2

material was washed with methylene chloride and the
solution was decanted. The remaining ingredient,
which was predominately magnesivm, was dried and
had a purity of 86.5 percent.

EXAMPLE 1

Twenty-five grams of M196 Ammunition was pro-
cessed as described in EXAMPLE 1, with successive
washes of cold water, hot water, ethyl alcohol and
methylene chloride. The reclaimed strontium nitrate
had a purity of 96.1 percent and the reclaimed magne-
sium had a purity of 79 percent.

EXAMPLE 1l

Twenty-five grams of M25 Ammunition was pro-
cessed as described in EXAMPLE 1, with successive
washes of cold water, hot water, ethyl alcohol and
methylene chloride. The reclaimed strontium nitrate
had a purity of 97.8 prcent and the reclaimed magne-
sium had a purity of 89.6 percent,

EXAMPLE IV

Twenty-five grams of M48 Ammunition was pro-
cessed as described in EXAMPLE 1, with successive
washes of cold water, hot water, ethyl alcohol and
methylene chloride. The reclaimed strontium nitrate
had a purity of 92.5 percent and the reclaimed magne-
sium had a purity of 71.5 percent.

EXAMPLE V

Twenty-five grams of M17 Ammunition was pro-
cessed as described in EXAMPLE 1, with successive
washes of cold water, hot water, ethyl alcohol and
methylene chloride. The reclaimed strontium nitrate
had a purity of 95.6 percent and the reclaimed magne-
sium had a purity of 86.5 percent.

EXAMPLE VI

Twenty-five grams of M242 Ammunition was pro-
cessed as described in EXAMPLE 1, with successive
washes of cold water, hot water, ethyl alcohol and
methylene chloride. The reclaimed strontium nitrate

+ e & . s

0,844
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Wad o ity o 20 L percent and the rechamed napne
st had o punny o 7T pereent
ENAMPLE NN
S Twenty-five grams of M220 Ammunition v as pro-
cossed as deseribed in EXAMPLE 1, with succossive
washes of cold water, hot water, ethy! alcohol and
methylene chloride. The reclaimed strontium nitrate
had o punity of 96.1 percent and the reclaimed magne-
siunt had o purity of 84.6 percent. '
EXAMPLE VI

Seventy-five grams cach of tracer mixes from M62,
MI196, M25, M48, M 17, M242 and M220 Ammunition
15 was placed in a 2000 ml beaker and 1500 mi of cold

water was added and the mixture stirred. The liquid

solution was condensed on a hot plate and precipitated.

The precipitate was oven dried and a yield of 73 per-

cent of strontium nitrate was obtained. Next 1000 ml of
' hot water was added to the beaker and the solution was

stirred and allowed to settle. The liquid was decanted.

Then 1000 ml of ethyl alcohol were added to the bea-

ker and the solution was stirred and allowed to settle.

The liguid was decanted. Then 1000 ml of methylene
=7 chioride were added to the beaker, and the solution
was stirred and allowed to scttle. The reclaimed magne-
sium was dried in an oven and a yield of 69 percent of
magnesium was obtained.

The reclaimed strontium nitrate and magnesium
were combined with virgin strontium dioxide, polyvinyl
chloride and calcium resinate to make a tracer material
hiving a formula as listed-above for M62 Ammunition.
The mix was pressed into pellets and topped with a
starter mix. Idertical pellets using all virgin material
was also pressed as a control. Nine pellets using re-
claimed strontium nitrate and magnesium were burned
and compared with nine pellets made from virgin mate-
rial. The following medians were obtained:

10

2

-

5

40 TABLE
RECL AIMED MATL. VIRGIN MATL..
Domunant Wave £99 | 600.6
Length
% Punty LAl 938
45 Candle Power 2001 0 27517
Burn Time 7 R2 secs 8.57 secs
Foot Candle Sec- 1.7 238
onds

50 When boiling water was added to the tracer mix,
after having first decanted the cold water solution,
some fizzing was experienced. When a lower tem-
peratured water of between 70° and 85°C. was used,
this fizzing was eliminated and the magnesium cleaned-

55 up equally well.

Referring now to FIG. 2 of the drawings, there is
shown a diagrammatic view for a production plant
utilizing the process of the present invention. Waste
tracers are crushed and screened to remove the pyro-

60 technic material which is introduced into an agitated
tank 11. Pyrotechnic material left-over from batch
mixes and that material collected by coliectors can be
added directly to the tank. First, cold water is added to
the agitated tank 11. Agitation will wet down the solids

65 and speed dissolution of the strontium nitrate. This
solution is removed through an outlet above the bottom
of tank 11, leaving behind the undissolved, sinking
solids. The solution is pumped through filter press 12

43
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5
where floating and suspended hght-weight impurities,
such as calcium resinate and decomposed oxides are
removed. The clarified strontium nitrate solution is
collected in tank 13 and then spray dried in spray dryer
14 to give a dry powder that can be used to produce
more tracers.

Next, hot water is introduced into tank 11 and the
hot water washes remove more of the material other
than magnesium from the remaining solids. The hot
water is decanted, filtered and the liguid discarded.
Then, ¢thyl alcohol is pumped from tank 1§ into tank
11 10 dissolve additional materials. The alcohol is then
decanted, filtered and collected in tank 16 for recycling
or reprocessing. In addition to dissolving additional
materials, ethyl alcohol prevents clumping of the mate-
rial that occurs when a water wash is followed by a
wash with methylene chioride.

Methylene chioride is then pumped from tank 17 into
tank 11 to dissolve the last of the impurities from the
magnesium. The methylene chloride is decanted, fil-
tered and stored in tank 18 for recycling or reprocess-
ing. The bottom valve of tank 11 is then opened and
magnesium flows onto trays 19 to be dried in a vented
oven 21. The sludge collected by filter press 12 is
washed to a storage drum to await shipment to a wet
oxidation facility.

By using the present method, tracer mixes from vari-
ous types of ammunition can be handled together thus
significantly reducing labor costs. Also, the likelihood
of failures is decreased when operators do not have to
make decisions as to which process to use or where to
place scrap.

Obviously many modifications and variations of the

) L . 3
present invention are possible in the light of the above

teachings. It is therefore to be understood that within

B . ———————— R VSR e A e s e ai

the scope of the appended claims the invention may be
practiced otherwise than as specifically desernibed.

We claim:

1. A method for disposing of tracer ammunition py-

5 rotechnic material containing strontium nitrate, mag-

nesium, strontium peroxide, polyvinyl chloride, cal-

cium resinate and other pyrotechnic materials, with the
combined pereentages of strontium nitrate and magne-
sium comprising at least 60 percent of the total per-
centage of said tracer ammunition pyrotechnic mate-
rial, comprising the steps of
first immersing said tracer ammunition pyrotechnic
material in water sufficiently cold to dissolve only
strontium nitrate,

5 thendccanting the water solution of strontium nitrate
and evaporating the water to reclaim strontium
nitrate,

then removing all materials of said tracer ammuni-

tion pyrotechnic material other than magnesium by

20 successive washes of hot water and solvents, and

then drying the remaining magnesium for reuse as a
pyrotechnic material.

2. A method of disposing of tracer ammunition pyro-

technic material as set forth in claim 1 wherein said

25 tracer ammunition pyrotechnic material is first im-

mersed in water having a temperature of about 13° C.

3. A method of disposing of tracer ammunition pyro-
technic material as set forth in claim 1 wherein said
water solution of strontium nitrate is filtered before

3p cvaporating the water to reclaim strontinm nitrate.

4. A method of disposing of tracer ammunition pyro-
technic material as set forth in claim 1 wherein said
successive washes are a water wash with water having a
temperature within the range of 70°-85° C.. followed

5 next by a wash with ethy! alcohol and then by a wash

with methylenc chloride.
* *
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HAND-HELD SIGNALING DEVICE HAVING
MANUAL FIRING MEANS

BACKGROUND OF THE INVENTION

2

Other objects and advantages of the present inven-
ton will be readihy appreciated as the same becomes
better waderstood be weference o the followmg de-
tuiled desenipion when considered mn connection with

Lhe present imvention relates toachand-held signading 5 the accompanying  driawings.

device and more particularly to hand-held signaling de-
vice which can be readily actuated by using only one
hand

Vanous types of hand-held pyrotechnie devices are
uscd by the military departments primarily for signaling
purposes In one type of Navy flare. which is sometimes
referred to as a Railroad Warning flure, ignition is
madce by a friction igniter. One end of the flarce is closed
by a cover which has an exterior coating of the same
abrasive material found on the side of a safety-match
box. Beneath the cover is a small cotton wad that pro-
tecets the friction igniter which is impregnated in a clotk
substance covering the pyrotechnic composition. This
friction igniter is the same material as is used in the
head of a safety match. The signal is ignited by scraping
the inverted cover across the friction igniter.

In another type of friction ignition device, a pull wire
is provided to ignite a primer. A sharp, quick pull on a
ring mosves a friction wire through igniter material and
causes ignition thereof, and this igniter material, in
turn, ignites cither a4 smoke mixture, for day use, or a
pyrotechnic candie, for night use.

While the above-described hand-held ignition de-

10

[N

20

BRIEE DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudimal sectional view of a preferred
embadiment of the present inyvention,

FIG. 2 is an end view, with cap removed, and par-
tially in section of the preferred embodiment of FIG. 1,

FIG. 3 is a partial side view showing a firing pin bar-
rier;

FI1G. 4 is a partial side view showing a barrier in a piv-
otal position;

FIG. § is a partial side view showing a barricr in a
clearance position; and

FIG. 6 is a sectional view of a finger lever.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawing, there is shown a pyro-
technic device for providing both smoke and light. The
smoke producing scction has an outer container 11 and
the light producing section has an outer container 12.
The two containers 11 and 12 are enclosed in a cylin-
drical case 13 and an identification band 14 is placed
around container 13 so that the flare section can be

vices are still being used by the military departments, 4, identified in the dark. A smoke mixture 18 is provided

reliabihity is not as good as desired and also ignition of
these devices normally require the use of both hands.
Accorndingly, in the cvent a person might be in the
water and holding onto a ratt, or in the event a person

in container 11 and a Nare composition 16 is provided
m contiine: 12, By way of example, smoke mixture 18
and flare composition 16 might be formulated as de-
scribed in LLS. Pat. No. 3,167,050, which issued Jan.

might he inpured. ignition devices which require the use 35 26, 196510 G, C. Zohnson.

of both hands are undesirable.

A third, and more sophisticated triggering device,
utihzes o spning actuated striker assembly. One such
device is shown s § Pat. No. 3,167,080, which is-

Separate ignition devices are provided for the smoke
composition and the flare composition, and only the
ignition device for smoke composition 18 will be de-
scribed. As ignition housing 17 is provided in the end

sued Jan 26, 14 to Glenn C. Johnson. In this pa- 40 of container 11 and is held in position by means of

tented device, a striker assembly is maintained in a
cocked position by a cover that is shidably attached to
the contiiner. The cover can be removed by pushing
sidewivs, and as the cover becomes disengaged, the

crimp 18. A primer 19 is positioned in housing 17 and
a passage 21 is provided in housing 17 so that, upon
detonation of primer 19, the heat and flame from
primer 19 will ignite smoke mixture 15, A firing pin 22,

striher assembly is actuated to ignite a4 primer which, in 45 having a tang 26, is slidably positioned in bore 23 in

turn. ignites the signal producing composition. This de-
vce s constracted so that 1t can be operated by using
only one hand

SUMMARY OF THE INVENTION

The present invention proc - container having a
smoke producine - ositie nc end and a flare
composition . 1o other o L Separate, but identical,
ipmtion devices are provided for cach composition. A
primer is postioned near the pyrotechnic composition
for igniton and a spring loaded firing pin is provided
for detonating the primer A barrier plate or stop is po-
sitioned for restraining the firing ntil it is desired
to emte the pyrotechnic comp . whereupon the
barricr s first slidably moved i . direction transverse
to the longitudinal axis of the firing pin and then pivot-
ally moved to release the firing pin. This dual motion,
which cun readily be pertormed by using one-hand.
presents acadental ignition of the device.

It is therefore a general object of the present inven-
tion to provide an improved firing device for a hand-
held pyrotechnic signal

S0
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housing 17 and bore 23 is aligned with the bore that re-
tains primer 19, A spring 24 is provided in bore 23 and
is retained by retaining ring 28. Spring 24 engages the
end on firing pin 22 opposite to tang 26, and spring 24
provides the driving force so that firing pin 22 can deto-
nate primer 19. A barrier plate 27 is attached to hous-
ing 17 by a pin 28 which is attached to arms 31 and 32
on housing 17, Barricr plute 27 is positioned between
arms 31 and 32 and pin 28 passes through slot 33 in
barrier plate 27 so that barrier plate 27 can travel the
tength of slot 33. A finger lever 30 is provided on top
of barricr plate 27 to facilitate movement of barrier
plate 27. Detent holes 34 and 35 are provided in the
side of barricr plate 27 and are connected by a relief
groove 36 having tapered portions 37 and 38 at the top
edge thereof. Tapered portions 41 and 42 surround de-
tent holes 34 and 3§, respectively, and the tapered sur-
face 43 of firing pin 22 contacts these tapered surfaces.
A safety cover 44 is provided on both ends of container
13 in order to prevent accidental ignition of the pyro-
technic compositions. By way of example, cover 44
might be made of a plastic material and have nodules
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3
4§ that vnguge with a groove 36 tormed between con-
tainer 13 and housing 17,

OPERATION

4
as specitically described.
1 clain:
f. A signaling device comprising,
an outer container,

Assuming it is desired to ignite the smoke minture 18 5 it least one inner container within said outer con-

in container 11, safety cover 4 is removed thereby
permitting aceess to finger lever 0. 25 barrier plate 27
starts its outward movement, tapered surface 43 which
has be *» engaging tapered portion 41, moves 1o cngage
taper.a surfaces 37 and 38, thereby slightly compress-
ing spring 24 as firing pin 22 moves slightly outwardly.
Barrier plate 27 moves outwardly until pin 28 is at the
end of slot 33, as shown in FIG. 4 of the drawings, and
tapered surface 43 on firing pin 22 is engaged with ta-
pered portion 42 surrounding hole 35, At this point,
barricr plate 27 can be pivoted about pin 28 and, dur-
ing pivoting, tupercd portion 43 engages tapered sur-
faces 47 and 48 that are contiguous to groove 49,
When barrier plate 27 pivots about thirty degrees about
pin 28, as shown in FIG. § of the drawings, barrier plate
27 clears firing pin 22 and spring 24 drives firing pin 22
into primer 19, therebhy causing detonation of primer
19. Heat and flame from primer 19 passes through pas-
sage 21 and causes ignition «f smoke mixture 18,

It cun thus be scen that the present invention pro-
vides @ hand-held signaling device that can be readily
ignited by using only one hand. Obviously many modifi-
cations and variations of the present invention are pos-
sihle in the light of the above teachings. Itis therefore
10 be understood that within the scope of the appended
claims the invention may be practiced otherwise than

28

tainer having pyrotechnie compusition therein,
an ignition housing in one end of said outer con.
tainer,
a primer in said ignition housing,

10 firing pin slidably mounted in said ignition housing

and having a tang on one end adaptable for engag-
ing said primer, and

a barrier plate slidably and pivotally attached to said
ignition housing and engageable with the tang e¢nd

1S of said firing pin whereby said barricr plate must be

first slidably moved and then pivotally moved to
release said firing pin for detonating said primer.

2. A signaling device as set forth in claim 1 wherein

20 said barrier plate has a slot therein and having a pin at-

tached to said ignition housing and passing through said
slot.

3. A signaling device as set forth in ciaim 1 wherein
said barrier plate has first and second detent holes
therein and a groove connecting said detent holes, said
firing pin being engugeable with said detent holes and
said groove,

4. A signaling device as set forth in claim 1 having
one inner container of smoke composition and one
10 container of flare composition.
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ONE HAND OPERARLE DISTRESS SIGNAL, tailed deseription when considered in connection with

the accompanying drawing.
BRIEF DESCRIPTION OF THE DRAWING

FI1G. 1 is a longitudinal sectional view of a preferred
embodiment of the invention,

FIG. 2 is a longitudinal sectional view of a preterred
embodiment showing a smoke container in an extended
position:

FIG. 3 is a partial sectional view showing a firing pin
being actuated; and

BACKGROUND OF THE INVENTION

The present invention relates to a hand-held signuling
device and more particularly to a device for producing S
cither smoke or light and which can be readily actuated
by using only one hand,

Various types of hund-held pyrotechnic devices are
used by the military departments primarily for signaling
purposes. In one type of Navy flure, which is sometimes 10
referred to as a Railroad Warning flare, ignition is
made by a friction igniter, One end of the flare is closed FIG. 4 is a purtial sectional view showing a firing pin
by u cover which has an exterior coating of the same detonating a primer.
abrasive material l‘uundAon the side of a safety-match s DESCRIPTION OF THE PREFERRED
box. Bunculh‘\hc. cover is a smlul~| cotton wad _thul pro- - EMBODIMENT

tects the friction igniter which is impregnated in a cloth o . ) .
substance covering the pyrotechnic composition. This Rclcrrmg.now to the druwmg there is shown a c_\'lm-
friction igniter is the same material as is used in the drical housing 11 that has slidably mounted therein
head of a safety match. The signal is ignited by scraping contamery 12 and 13. A smoke mixture 14 is provided
A in container 12 and a lare composition 18§ is provided

the inverted cover across the friction igniter. . . I X |
In another type of friction ignition device, a pull wire n "’O"]“‘"“" 3. By ‘“d.\l:t ‘%":\p::‘ ;mnkel mlalure I“
s provided o ignite a primer. A sharp, quick pull on a "“_l ‘;“_' co p‘[‘;':“‘: *"I‘;g‘T (‘“(‘)' 0;{“;‘ e ;* l‘ v
. L . . . . SCTihe o Pat AN UMW ; ssued jan.
ring moves a friction wire through igniter material and :‘(” l‘\')‘( ;" (f (‘.‘J h N A patic of Vhich l\;zu l l|"7
. . L N . 26, WS, . SO, aH 8 S H
causes tion thereof, and this igniter materiad, in ! o Qnnson. A pair of Springs e
- . e . T L2 are provided for extending containers 12 and 13, re-
wirn, ipnites vither a smoke minture, for day use, or a ) . .
. . . spectively . and armung levers 18, which are pivotally
pyrotechnic candle, for night use. ¥ . . . . :
. Lo connected to housing 11, are provided for rotaining the

While the above-deseribed hand-held ignition de- . L . A
. X . i e i containers within housing 11, Springs 19 are provided
vices are stll being used by the military departments, N . . . A

AN U : R . for keeping levers 18 in a fatched position, with hook
relithility s not as good as desired and also ignition oty . : 94

. . . 021 on tever 18 being engaped with a forward lip 22 on
these devices normally require the use of both hands. ¢ A . :
X . : . . the covers 26 of the containers. A bass 20 is provided
Accordingly, in the event a person might be in the ) . ) .
: ) ! around container 11 at the flare end in order to onent
water and holding onto a raft, or in the event a person - o

eht be i b enition des ices which require the use the housing in durkness.

, . o n devices which re + the use E ‘ )

m{"!‘ "‘"ml;'u‘ “"; n “”'“ eh requte the As the finmg mechamism is the same lor both the
MAMlhl' "‘”“ hare une "‘"r‘;‘, ¢ ted tri e den A5 smoke compuosition and the flare compasition, only the
SUSIH sophistic: rpering device, . ; i :

o third, - more “‘; M,'; e 4 nbﬁ:r_“‘é e _‘U“h mechanism for firing the smoke compasition will be
lmh.m'\.‘l spring ..lgu;.nte(P ““N"r f:“:‘;n )2(') l;: ;‘u" discussed. A primer 23 is provided for igniting smoke
deviee s ":‘“““ in U.S. Pat. No. ‘J‘\ O30, w ’:" 18- composition 14, and a tiring pin 24, having a tang 28
swed Jan. 26, 1905, to Glenn €. Johnson. In t i"\. Pa4* thereon, is rotatably attached to cover 26 which closes
tented device, a striker assembly s maintained in @ 40 (Gprainer 12 by means of arm 27, A barrier 28, having
cockad position by a cover that is slidably attached to a slot 29 therein, is positioned between firing pin 24
the contaner. The vcover can be removed by pushing 54 primer 23, with tang 28 being positioned in slot 29,
sideways, and as the cover beeomes (1|:\C'\tl‘-\t!(‘fi\ the A spring 31 is positioned around shaft 32 about which
striket assembly is actuated to ignite a primer which, in . arm 27 is rotatable, and spring 3 biases firing pin 24
tirn agnites the signal producimg composition. Thas de. 4 against barrier 28, Barrier 28 is threadedly attached to
vice i constructed so that it can be operated by using shaft 33 which is shidably mounted in container 12, and

a firing button 34 is attached to one end of shaft 33 to

oy one hand.
facilitate actuation ol shaft 33,

SUMMARY OF THE INVENTION

The present invention provides a container having a U OPERATION
smoke-producing composition in one end and a flare In operation. an operator, such as a downed pilot,
composition in the other end. Each pyrotechnic com- first determines which pyrotechnic composition is to be
position s contained in @ separate inner container pnited. During daylight hours, smoke composition 14
which i turn are housed in a telescoping fashion in would pormally be ignited and, during darkness, the
cach end of an outer container. A spring is provided for '~ flare composition would be ignited. In durkness, boss
extending each inner container and a jocking lever is 20 helps identify the end of container 11 housing the

provided for retaining the inner container inside the flare composition.
outer contiuner. Once the inner contaner is extended. Assuming it is desired 1o ignite smoke composition
o manual firing lever is accessible for actuating a firing 14, lever 18is pivotally actuated so that hook 21 disen-
pin which detanate. 1 primer and. in turn, ignites a py- gages fip 22 on the covers 26 of container 12 and spring
rotechnic material 16 extends container 12, as shown in FIG. 2 of the
It is therefore a peneral obejct of the present inven- drawing. With container 12 being extended, firing but-
tion to provide an improved firing device for a hand- ton M is now accessible. When ignition of smoke com-
held pyrotechnic signal. ¢ Pusition 14 is desired, firing button 34 is pushed out.
Gther objects and advantages of the present inven- wardly and shaft 33 is slidably moved in container 12,
tion will be readily appreciated as the same becomes Barricr 28, which is threadedly attached to the end of
better understood by reference to the following de- shaft 33, moves outwardly and causes arm 27 holding
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iring pin 24 10 pivot about shatt 32, Siot 29 in barrier
28 prevents tang 28 on firing pin 24 from binding the
burricr 28, as barrier 28 moves lincarly and firing pin
24 muves in an urcuate path. As arm 27 rotates, spring
M becomes tightened and. upon disengagement of bar-
ricr 2B with firing pin 24, firing pin 24 is drven by
spring 3 in u reverse direction to detonate primer 23
which, in turn, ignites smoke composition 14,

It can thus be seen that the present invention pro-
vides u signuling device which can readily be actuated
by using one hund. Obviously many maodifications and
vartutions of the present invention are possible in the
light of the above teachings. It is therefore to be under-
steod that within the scope of the appended clains the
invention may be practiced otherwise than as specifi-
cally described.

We claim:

1. A hand-held signaling device comprising,

an outer container opencd at both ends,

first and second inner containers within said outer

container, said first container having u sSmoke com-
position therein and being extendable through one
end of said outer container, and said sccond con-
tainer having a Nare composition therein and being
extendable through the other end of said outer con-
tainer,

first and sccond springs for extending portions of sid

first and second inner containers, respectively, out.
wardly from said outer container,

lutching means pivotally attached to said outer con-

tainer for relcasubly retaining siid inner containers

4

within suid vuter container,

tirst and second primers for igniting each said com-
position,

first und second firing pins pivotally connected to
suid first and second inner containers. cespectively,
for detonating suid primers, and

tiest and second manually -actuated means for trigger-
ing said first und second firing pins, respectively.

2. A hund-held signuling device as set forth in claim

10 ) wherein said first and second munuully-uctuated

IS

20

28

Y

s

40

45

&0

meuns are attached to said tirst and second inner con-
tuiners and surrounded by suid outer container when
said inner containers ure retained in suid outer con-
tuiner thereby preventing actuation of said firing pins.

3. A hand-held signaling device as set forth in cluim
1 wherein euch suid manually-actuuted means includes
i shuft slidubly mounted to an inner container and hav-
ing u burrier attached to one end of said shaft, said bar-
rier being positioned between a firing pin and a primer
when said inner container is positioned within said
outer container und said barrier being uduptable for ro-
tating said firing pin.

4. A hand-held signaling device as set forth in claim
3 wherein each suid firing pin is biused by a spring
whercin after a predetermined amount of rotation of a
firing pin in one direction by lincar movement of said
barrier, said firing pin is disenguged from said burrier
and rotated by said spring in un opposite direction to
detonate o primer.

. . * * *
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PROCESS FOR DISPOSING OF PYROTECHNIC
FLARES

BACKGROUND OF THE INVENTION

The invention relates to a method for disposing of py-
rotechnic flares and more particularly 10 a non-
poliuting method of disposing ot flares comprised of
magnesium, sodium nitrate and a binder and also for a
method of disposing of waste materials which come
from the manufacture of such flares.

It is necessary to dispose of waste pyrotechnic flare
compositions as its storage is both costly and hazard-
ous. Waste flare composition may either be bulk com-
position, left over from a production run or might be
from defective illuminating flare candles. At one Naval
Ammunition Depot, for example, over 900 pounds of
pyrotechnic bulk production wastes were accumulated
each day during a peak production period.

Heretofors the main disposal method for such pyro-
technic waste was to burn the waste in an open buring-
pit in a sparsely populated area. In some cases, dispos-
able of unserviceable items was accomplished by
dumping at sea. Both methods, however, are undesir-
able because of pollution to either the air or water.

SUMMARY OF THE INVENTION
The present invention relates to a process for dispos-
ing of pyrotechnic compositions comprised of magne-
sium, sodium nitrate and a binder which is either an un-

saturated polyester or an ¢poxy. The material s first -

crushed and then placed in a solvent, such as a methyl-
ene chloride hased stripper material, and allowed to
soak until the binder becomes soft and dissolves. The
solvent and dissolved binder arc then decanted off and
the remaining ingredients arc washed in water which
dissolves the sodium nitrate. The aqueous solution of
sodium nitrate is removed and is useful as a fertihizer.
The remaining magnesium is then dried and screened
and is rcusable as an ingredient in a pyrotechnic device.

it is therefore a general object of the present inven-
tion to provide a method for disposing of a flare com-
position which is safe and non-polluting of the environ-
ment.

Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunction with the accompanying drawing.

BRIEF DLESCRIPTION OF THE DRAWING

The FIGURE of the drawing 1s a block diagram show. -

ing the steps of a preferred method of the present in-
vention.

DESCRIPTION OF I'HE PREFERRED
EMBODIMENT

In the disposal method of the present invention. the
three ingredients of the flare are first separated and
then disposed of in an ecologically permissible and use
ful manner. By way of ¢xample, a flare composition
might be comprised, by weight, of about 58 percent of
magnesium. about 38 percent of sodium nitrate and
about 4 percent of a binder. The binder is either an
epoxy or an unsaturated polyester.

Prior to separation of the three basic ingredients of
the composition, the pyrotechnic composition is first
crushed by suitable means, sach as by a hydraulically
operated crushing blade When waste produchon mate-
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rial is being processed, it can be directly placed into a
crushing device, however, when a flare is to be pro-
cessed, the aircraft parachute flare and related hard-
ware are first removed and then the paper tube sur-
rounding the candle composition is removed. After
crushing, the candle pieces or the waste composition
pieces are fed into a mixing tank and allowed to soak
in a solvent solution for about 30 minutes. Preferably
the pieces and solvent solution are stirred at about
500-600 rpm, using an air operated mixing motor. One
solvent used successfully is 2 methylene chloride based
stripper which is comprised, by weight, of about 25 per-
cent methylene chloride, about 25 percent isopropyl
alcohol and about 50 percent water. The reaction of
this solvent with the binder causes the hardened binder
o soften and separate from the magnesium and sodium
nitrate. The solvent and dissolved binder are decanted-
oft and that portion of the binder that is not removed
by the solvent is washed away by isopropyl alcohol.

The remaining ingredients are next given a water
wash which dissolves sodium nitrate. The ingredients
are washed for about 15 minutes and the solution is agi-
tated at about 500-600 rpm. The agucous solution of
sodium nitrate is filtered and the aqueous solution is
useful as a fertilizer. Water does not vigorously attack
the magnesium. In actuality, magnesium decomposes
water slowly because its hvdroxide, which results from
the reattion:

t1y Mg + 2HOH -+ Mpg(OH); + H.

is insoluble and once the hydroxide has been formed on
the surface, the hydroxide hinders any further attack
on the magnesium. After the aqueous solution of so-
dium nitrate is removed, the remaining ingredient,
magnesium is dried by vlacing in open pans and heated
at about 140° F., in a vented oven. The dried magne-
sium is screened through a No. 20 (841 micron) sieve
and the magnesium passing through the sieve is useful
as a fuel in pyrotechnic devices. In tests conducted at
the Naval Ammunition Depot, Crance. Indiana, labora-
tory analysis of the screened magnesium indicated that
the screened product was between 91 and 96 percent
magnesium, and the product was successfully used in
the manufacture of flares.

It can thus be seen that the present invention pro-
vides a disposal method tor a pyrotechnic composition
which dous not pollute the environment. Further, that
a portion of the ingredients of a pyrotechnic composi-
uen are recycled to provide useful end products.

“hviously may modifications and variations of the
present invention are possible in the light of the above
teachmgs. [t is thetefore to be understood that within
the scope of the appended claims the invention may be
practiced otherwise than as specifically descnbed.

We claim:

1. A process for isolating and disposing of the chem,-
cal mgredients in tluminating Naces comprised of mag-
nesium, sodium nitrate, und a binder., said process com-
prising,

first crushing said chemical ingredients,

then dissolving said binder in a solvent,

then decanting to temove said solvent and the dis-

solved binder.

then washing the remaining chemical ingredients in

water to dissolve sodiun nitrate,

then decanting the aqueous solution of sodium ni-

trate for use as 4 tertilizer, and
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then drying and screening the remaining ingredients

for use as a fuel in pyrotechnic devices.

2. A process for isolating and disposing of the chemi-
cal ingredients in illuminating flares as set forth in
claim 1 wherein said solvent is an aqueous solution of
methylene chloride comprised, by weight, of about 25
percent of methylene chloride, about 25 percent of iso-
propy! alcohol and about 50 percesnt of water.

3. A process for isolating and disposing of the chemi-
cal ingredients in illuminating flares as set forth in
claim 1 wherein the step of first decanting to remove
said solvent and the dissolved binder is followed by
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4
washing the remaining ingredients in isopropyl alcohol
to remove any binder rot dissolved by said solvent.

4. A process for isolating and disposing of the chemi-
cal ingredients in illuminating flares as set forth in
claim 1 wherein said solvent is agitated for about 30
minutes.

8. A process for isolating and disposing of the chemi-
cal ingredients in illuminating flares as set forth in
claim 4 wherein said water is agitated for about 15 min-

utes.
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(57] ABSTRACT

A delayed parachute disconnect having a piston slid-
ably mounted in a cylinder having fluid therein. One
end of the piston is releasably connected to a pulling
element which automatically releases upon clearance
from the cylinder. The piston is provided with an ori-
fice and the speed of the piston is controlled by the
fluid escaping through the orifice.

1 Claim, 3 Drawing Figures
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1
DELAYED PARACHUTE DISCONNECT

BACKGROUND OF THE INVENTION

2

to the other end. Bead 83 aght be attached, as Iy
pross-Gitting, soldenmg, weldmg, o the ke o e be
threadedly attached to housing TE Piston 148 pro
vided and has an cnlarged diameter end 18 that is shd

The present invention relites o adelayed patachute s ably fitted in the bore 16 of housing 11, and piston 14

disconneet and particulianly to a delayed parachute dis-
connect for reducing the deployment velocity of i mam
parachute system,

In the past, reefing line cutters have been incorpo

has stemy 17 whach iy shdably mounted m bore 18 of
head LY The end of stem 17 has o partial ball-sockel
19 which receives a ball 21 on the end of a fanyard 22,
1he dimensions of the pariial hall-socket 19 and ball 21

rated into decelerator systems to reduce the deploy- 10 4 such that when they are engaged and when the end

ment velocity of the main parachute svstem. The re-
duced deployment velocity is achieved by allowing the
drogue parachute to decelerate the payload and main
parachute. The parachute reefing line cutter usually
has a 3-5 second delay between drogue parachute de-
ployment and main parachute deployment. Since the
opening shock loading is significantly decreased during
the main parachute deployment when a reefing line
cutter s employed, the main parachute and suspension
system may be fabricated of fower strength materials.
The lower strength materials cost less and usually oc-
cupy fesa volume. The cost and volume factors are
highly critical in today's dircraft parachute fare com-
petition

The present cost of commuerciad reefing line cutiers
w prolabitively high with respect to the overall function
that they perform and the total cost of the parachute
flare. 1 he parachute reefing line cutter consists of a fir-
ing pin, primer, pyrotechnic delay, explosive charge,
knife, anvil, and housing. The reefing line cutter opera-
tion s imtiated by pulling the firing pin, which funce-
tions the deday, which subsequently forees the knife to
et the reefing lanyard @t the anvil. One such reeting
hine cutter s shown and described i ULS. Pat. No.
2,897,799, entitled, " Explosive Cutter For Parachute
Lines,” which issued Aug. 4, 1959 10 Joe A Stupian.

SUMMARY OF THE INVENTION

The present invention relates to o delayed parachute
disconnect which releases after a piston travels a prede-
termined distance. The speed at which the piston tray -
ey is determined by an orifice which permits fluad o
escape therethrough. The fluid opposes piston travel
and movement is controlled by the size of the orifice.
After a predeternined distance of teaved, the piston be-
comes disengaged from a lansard and it is this disen-
gagement which inttiates the main parachute opening,

In one embodiment, a spring s provided to cetain the

piston in i forward inactive postion and in another em-
bodiment i shear pin prevents unwanted movement of
the pistan until a predetermimed foree is applied to the
end of the piston,

BRIEE DESCRIPTION OF 'THE DRAWING

FIG 1w alongitudinal sectuional view shawing a pre-
ferred embodiment of the presen: inventon,

FIG. 2 is a sectional view sinnliar to FIG. 1 only show-
ing a lanyard i & released condition: and

FIG. X iy i longitedinal sectional view of another em-
bodimuent vt the present invention.

DESCRIPTION OF THE PREFERRED
I MBODIMENIS
Reternng now 1o the drawing, there s shown in FIG

1, a Jdisconneet assembly hinving o oyhindncal housing
Hwhich s closed atend 12 and has a head 13 attached

-

of stem 17 is within bore 18, the ball is locked or re-
tained in ball-socket 19,

A quantity of liguid 23, such as a 56 percent ethylene

_ glyeol-water solution, is provided within bore 16 of

> housing 11 and a coil spring 24 is provided to bias pis-

ton 14 toward end 12 of housing 11 [tshould be unde
stoad that other fluids, such as air and silicone fluid
may also be used. In one design requirement of provid-
ing i 3-8 second delay period between initiation and
separation, the S0 percent ethylene glycol-water solu.
tion provided the desired delay time, with silicony fluid
providing longer delay times and air provading ven
short delay times, An onifice 258 is provided m the en-

~g Jirged diameter end 1S of piston 14 and pormits tad

23 1o pass therethrough when piston 14 s moved m
direction to compress spring 240 A nng seal 2000 pro
vided to scal stem 17 so that luid 23 s retamed wethi
bore 16.

w  Referring now o FIG. 3 of the drawing, there s

shown another embodiment of the present imvention
wherein stem 26 and shatt 27 are provided with com-
plementiury tapered portions 29 and 28, respectinely,
winch focks stem 26 aind shalt 27 togethor as long as

as they are within the bore 18 of head 13, A shear pin 31

retains shafts 26 until sufficient foree is apphied to shea
pin 3 and allows movement. Thus the need for spring
24, which is used in the enbodimient of FIG 1T elinn
nated.

J0

OPERATION

Referring specitically to FIGS. Tand 2 of the drase
g, spring 24 biases piston 14 so that the ealaged di-
ameter end 18 iy adjacent end 12, Ball 21 on the end

45 of lanyvard 22 s engaged n partial ball-socket 19 and

thus connects Limvard 22 with stem 17, U pon launch
from an areeraft, i connection with a parachute assem:
bly . tension is applicd to lanyard 22 by a drogue paca-
chute thereby moving piston 14 ina direction to com-

80 press spring 24, Movement of piston 14 is, howewer

controlled by fluid 23 which must pass through onfice
25, Thus it can be seen that the veloeity of piston 14 1<
controlled by the size of orifice 28, As hest shownoan
. E1G. 2 of the drawing, when the end of stem 17 o0
© beyond the end of head 13, ball 21 is released ¢
ball-socket 19 and this release s used o miate e
nLun parachute opening
In the embadiment shown in FIG 3 of the drawing.,
movemeat of shatts 26 and 27 s prevented by shear pin
31 When the force on the end of shaft 27 becomes suf
ficiently farge. pin 31 shears and movement of shatt 27
causes shaft 26 1o move: Movement of shaft 26 1<, how.-
cver, controlled by flud 23 which must pass throusth
< orifice 28, 8tem 26 and shaft 27 reniin connected until
the tapered portions 28 and 29 clear head 13, where
upon stem 26 and shaft 27 sepasiste, and it s this sepa-
ration that imtiates the i pacachute upeing
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It can thus be seen that the present invention pro-
vides & mechanical parachute disconnect that can pro-
vide a delay time of 3=5 seconds between drogue para-
chute deployment and main parachute deployment.

Obviously many modilications and variations of the
present invention are possible in the light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims the invention may be
practiced otherwise than as specifically described.

We claim: 10

1. A delayed parachute disconnect comprising,

a housing having a cavity therein, said housing being
closed at one end and partially closed at the oppo-
site end by a head having a bore therein,

a quantity of fluid within said cavity, 1s

a piston slidably mounted in said housing, said piston
being comprised of a stem having a partial ball-
socket on one end thercof and an enlarged diame-

3,829,146

4
ity and said end having a partial ball-socket bea :
movable in said bore,

an orifice in said enlarged diameter portion of sad
piston,

a spring biasing said enlarged duimeter potion ot
siid piston toward said closed end of sand housing,
and

it lanyard extending in said bore of said head and hay -
ing a ball on one end cngageable with said partial
ball-socket on said stem, said ball being retained in
said partial ball-socket by the surface of said bore
and the opposite end ot said lanyard being connect-
able to a parachute whereby a force applied to said
lanyard moves said piston at a velocity controlled
by fluid passing through said orifice thereby pro-
viding a delay between the time said foree s first
applied and the time said ball ‘clears said bore

thereby disconnecting said lanyard from said stem.
* * * * *

: ter portion on the opposite end thereof, said en-
E larged diameter portion being movable in said cav- 2
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157]) ABSTRACT

A process for increasing the heat of-combustion of a
metallic oxide td be used in a pyrotechnic composition
comprising dissclving in water a metallic sulfate and a
doping material which is a lithinum or zirconium com-
pound and then calcining to form a doped metallic ox-
ide.

§ Claims, 2 Drawing Figures
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PROCESS FOR PROMOTING AN OXIDE FOR USE
IN A PYROTECHNIC COMPOSITION

CROSS-REFERENCE TO RELATED APPLICATION

U.S. Pat. application of Charles A. Lipscomb, Jv. and ‘

Treva M. Sitth entitled, “Pyrotechnic Composition
Providing Increased Heat of Combustion," Ser. No.
2B1,582, filed Aug. 17, 1972,

BACKGROUND OF THE INVENTION

The present invention relates to a method of increas-
ing the heat of combustion of an oxide which is to be
used in a pyrotechnic composition,

Pyrotechnic devices are widely used by mititary per-
sonnel and contain combustible chemicals which, when
ignited, generate a flame, flash, infrared radiation,
smoke or sound display, or combinations of these ef-
tects, for a broad variety of purposes. Many devices,
particularly the smoke and illuminating devices, are
comprised of a fuel, an oxidizer and a binder.

Many of the recent improvements in pyrotechnic de-
vicey, such as flares, have been centered on providing
an improved binder system. For example, in U.S. Pat.
No. 3,411,964, which issued Nov. 19, 1968, to Bernard
E. Douda, there is disclosed an illuminating flare com-
position comprised of a fuel, an oxidizing agent and a
binder comprised of an epoxy resin and a polyglycol
resin. Little, if any, work has been done on improving
an oxidizer for use in a pyrotechnic composition.

SUMMARY OF THE INVENTION

The present invention relates to a process for increas-
ing the heat of combustion of a metaliic oxide to be

used in a pyrotechnic composition. In particular, the -

present invention provides a method to increase the
hcat of combustion of zinc oxide and ferric oxide which
15 t0 be used in pyrotechnic munitions such as red phos-
phorus smokes and hygroscopic chloride (HC) smokes.

A metallic sulfate, such as ferric sulfate or zinc sul-
fate s dissolved in boiling distilled water to which
about ! to § percent, by weight, of a doping material
has been added. The doping material is a compound of
either lithium or zirconium. The solution is boiled until
it becomwes pusty in consistency and then the pasty solu-
tion is calcined at a temperature of between 600° and
1.000° C. to form a doped metallic oxide.

ltis therefore a general object of the present inven-
tion to provide a process for increasing the heat of
combustion of a metallic oxide to be used in pyrotech-
nic compositions.

BRIFF DESCRIPTION OF THE DRAWING

FIG. s a graph showing the effect of preparation
temperature on heat of combustion of ferric oxide: and

FIG. 2is a gruph showing the effect of the percentage
of dopant on heut of combustion of ferric oxide.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In preparing a metallic oxide according to the present
invention, preweighed  nounts of metallic suifate and
the selected dopant are dissolved in distilled water. The
metallic sulfates which have been successfully used are
ferric sulfate, ferrous sulfate and zinc sulfate and the
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doping materials which have been used successfully are
lithium hydroxide, lithium nitrate, zirconium sulfate
and zirconium nitrate. The solution is heated to boiling,
and heat s maintained until a persistent froth forms
and the solution becomes very viscous, The solution is
then transferred to crucibles and heated in a furnace at
a temperature of between 600° and 1,000° C. for be-
tween 24 and 100 hours until calcining is complete.
The remaining water is quickly driven off at this tem-
perature, and the doped metallic sulfate decomposes to
doped metallic oxide. It is necessary to periodically dis-
turb the contents of the crucible 10 permit adequate
venting of sulfur dioxide and steam decomposition

© products. The crucible and contents are then removed

from the fumace and allowed to stand until coofed to
ambient conditions. The metallic oxide is made up
largely of loosely agglomerated fine particles having a
size of about 0.5 to 1.0 microns and these agglomerates
can be broken up with a mortar and pestel, by screen-
ing, or by other appropriate methods.

The following examples are provided in o-der to illus-
trate the present invention.

EXAMPLE |

99 grams of zinc sulfate and | gram of zirconium sul.
fate were dissolved in 100 mi of boiling distilied water.
The solution was stirred and heated until the solution
was reduced to 40 ml and was pasty in consistency. The
pasty solution was calcined in a crucible at 700° C. for
about 100 hours. The contents of the crucible were
stirred several times during the calcining process o
permit venting of sulfur dioxide and other gaseous
products. The final material produced was white in
color and had an absolute density of 5.94 gm/em?®, as
compared with $.58 gm/cm® for unpromoted zinc ox.
ide.

EXAMPLE Ul

99 grams of ferric sulfate and 1 gram of zirconium
sulfate were dissolved in 300 inl of distilted water and
the solution was boiled until a persistent froth forms
and the solution became very viscous at a volume of be-
tween 70 and 100 ml. This viscous solution was then
stored under refrigeration at a temperature of 45°F. for
18 hours. The solution was then transferred to cruci-
bles and placed in a furnace at a temperature of 600°
C. for 24 hours. The remaining water was quickly
driven off and the doped ferric sulfate decomposed 10
doped ferric oxide. The contents of the crucible were
periodically disturbed to permit adequate venting of
sulfur dioxide and steam decomposition products. The
crucible and contents were then removed from the fur-
nace and cooled at ambient room temperature. The

60 FeyOy was fine narticles of between 0.5 and 1.0 micron

in size and was ls0sely agglomerated, The agglomerates
were broken up by screening.

Referring to F1G. 1 of the drawing, it can be seen that
the temperature used in preparing the doped ferric

 oxide has a noticeable effect on the heat of combustion
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when mixed with titanium and reacted. The reaction
that occurs is:
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3
¥li 4 FoyOy = VIO + 2Fe ()

1t com be seen that ferrie oxide prepared at a temper-
ature of 600° € has o heat of combustion of about
L0 cal/gm, while terric oxide prepared at a tempera-
ture of LOBOY C. has a heat of combustion of only
about 620 cal/gm.

Referring now to FIG. 2 of the drawing, there is
shown the ceffect of dopant concentration on the heat
of reaction that occurs in the chemical equation (1)
shown above. When no dopant is used, the heat of com-
bustion is about 760 cal/gm ( Preparation temperature
of about 800° C.). As the percent of doping material is
incredsed. the heat of reaction increases. With a | per-
cent lithium doping material, the heat of reaction is
about 850 cal/gm and, for $ percent, the heat of com-
bustion increases to about 1,100 cal/gm. For corre-
sponding | and 5 percent of zirconium doping material,
the heats of combustion are about 780 cal/gm and
1,050 cal/gm, respectively.

It is recognized that various changes may be made to
the process of this invention, and that ingredients other
than those specifically described herein may oe em-
ployed in its practice without departing from the spirit
and scope of the invention.

We claim:

1. A process for promoting a metallic oxide for use
in a pyrotechnic composition comprising,

dissolving in distilled water between about 95 and 99
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parts by weight of a metallic sulfate selected from
the group consisting of ferric sultate, ferrous sul-
tate, ind zine sulfate and between about | and S
parts by weight of i doping material selected from
the group consisting of lithivm hydroxide, lithium
nitrate, zirconium sultate and zirconium nitrate,

then heating the solution containing the metallic sul-
fate and doping material until the solution becomes
pasty in consistency, and

then calcining at a temperature of between about 600

and 1,000 degrees C. to produce a doped metallic
oxide.

2. A process for promoting a metallic oxide for use
in a pyrotechric composition as set forth in claim 1
wherein said metallic sulfate is ferric sulfate and said
doping material is zirconium sulfate.

3. A process for promoting a metallic oxide for use
in a pyrotechnic composition as set forth in claim 1
wherein said metallic sulfate is zinc sulfate and said
doping material is zirconium sulfate.

4. A process for promoting a metallic oxide for use
in a pyrotechnic composition as set forth in claim 1
whercin said metallic sulfate is ferric sulfate and said
doping material is lithium hydroxide.

S. A process for promoting a metallic oxide for use
in a pyrotechnic composition as set forth in claim 1
whetein said metallic sulfate is ferric sulfate and said

doping material is lithium nitrate.
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[54] CHEMICAL LIGHTING DEVICE HAVING 1764796 M/I973 Gilliam et al oL 24052 28
INTERLOCKING AMPOULES M. Sh
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4 ; represented py the Secretary of the 157) ABSTRACT
L . Navy, Washington, D.C. A chemical lighting device having an outer cylindrical
: 122} Filed: Sept. 14, 1973 slecve of light transmitting material and a pair of inter-
; ) locking frangible ampoules positioned within said
E‘ { (211 Appl. No.: 397,554 outer cylindrical slecve. A first umpoule containing an ¢
B : activator material has a reduced diameter portion that ;
n , 152) US. Cl....coii, 240/2.28, 206/47 R, 222/94 extends into a second ampoule containing a chemilu- !
v ‘ ISED I €l F21v 9/16 minescent material. The first ampoule is fuzed to the 2
f |58] Field of Search..................... 240/2.25; 222/94;  second ampoule and closes one end of the second am- :
: ! 206/47 A poule. The seccond ampoule is provided with an inden- .
; ; tation that surrounds the reduced diameter portion of
: 156) References Cited the first ampoule so that the two ampoules can be bro.
: UNITED STATES PATENTS ken simultaneously, and, upon mixing of the chemilu- i
i ! 24R7236  11/1949  Greenber 206/47 A minescent material and the activator material, light is 3
: l 1590060 7/1971 Cronan 5“"”""""""‘"::“‘239,304 emitted through the outer sleeve.
f ’l 1720822 Y1973 Nakagami 206/47 A 1 Claim, 2 Drawing Figures
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CHFMICAL LIGHTING DEVICE RAVING
INTERLOCKING AMPOULES

CROSS-REFERENCE TO RELATED APPLICATION

Patent application of Clarence W. Gilliam and
Thomas N. Hall entitled, *'Chemical Lighting Device,”
Ser. No. 295,338, filed Oct. §, 1972,

BACKGROUND OF THE INVENTION

The present invention relates to a chemical lighting
device and more particularly to a chemical lighting de-
vice which can be held in a hand and readily activated.

Various chemiluminescent peraminoethylene com-
pounds have been used for lighting and marking pur-
poses. One such use is described in U.S. Pat. No.
3,239,406, entitled, “Chemiluminescent Structures
And Their Preparation,” which issued Mar. 8, 1966, to
Donald D. Coffman and Hilmer E. Winberg. This pa-
tent teaches the coating of flexible material, such as
plastic strips, with tetrakis (dimethylamino) ethylene to
provide a nocturnal marking tape. As tetrakis (dimeth-
ylamino) ethylene becomes luminescent upon expo-
sure to air, the preparation of the tape is made under
nitrogen and the saturated material is protected from
air by covering with polyethylene film

Another group of chemiluminescent compounds are
made by adding a fluorescer to an oxalate-ester com-
pound and then activating the mixture with an oxidiz-
ing material. U.S. Pat. No. 3,612,857, entitled, **Loca-
tion Marker For Producing Luminous Display,” which
ssued Oct. 12, 1971, 1o Dave Beatty and James Rein-
hart. describes a location marker which is a cloth
streamer saturated with a mixture of bis(2,4,5 Trichlor-
o-6-carbobutoxyphenyl) oxalate, anthracene cyanacryl
terpolymer, and bis(2-ethylhexyl) phthalate in ben-
2ene. The activator fluid used to activate the chemilu-
minescent mixture is hydrogen peroxide in dimethyl
phthalate.

In the above-identified patent application, a chemical
lighting device is shown and described which ¢an be
held in the hand and activated. An outer cylindrical
sleeve of light transmitting material contains first and
second ampoules which are kept separated in the cylin-
drical sleeve. One ampoule contains a chemilumi-
nescent material and the second ampoule contains an
activator fluid. Each ampoule is provided with a re-

duced neck portion which facilitates breaking the am- °

poule. When both ampoules are broken, the chemilu-
minescent material and activator fluid are mixed and
light is obtained and transmitted through the cylindri-
cal sleeve.

SUMMARY OF THE INVENTION

The present invention relates 10 a hand-held chemi-
cal lighting device having interlocking ampoules within
an outer sleeve of light transmitting material. One am-
poule has a reduced diameter portion which extends
into a second ampoule and the two ampoules are fused
together so that the first ampoule closes the second am-
poule. One ampoule contains a chemiluminescent ma-
terial and the second ampoule contains an activator
fluid, and when the ampoules are broken and the mate-
rials are mixed, light is obtained and transmitted
through the outer sleeve. A weight, such as a cylindri-

2

cal tod, is provided in one ampoule so that if a device
is launched from a launcher, the weight will break the
other ampoule to allow the materials to mix.
1t is therefore a general abject of the present inven-
5 tion to provide an improved chemical lighting device
which can be activated manually by hand or which can
be automatically activated during launch.

BRIEF DESCRIPTION OF THE DRAWING

10 FIG. 1 is a longitudinal sectional view of a preferred
embodiment of the present invention; and
FIG. 2 is a longitudinal sectional view, similar to FIG.
1, having a weight therein for breaking a frangibie am-
poule.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawing, there is shown a tubu-
lar outer sleeve 11 made of a material which will trans-
20 mit light, such as clear radiation-crossed-linked poly-
olefinic plastic tube. Two ampoules 12 and 13 of fran-
gible material, such as glass, are positioned within outer
sleeve 11. Ampoule 13 has a reduced diameter portion
14 that extends into ampoule 12 and the shoulder 1§
25 of ampoule 13 is fuzed by heating to ampoule 12 so that
ampoule 12 is sealed. Ampoule 12 is provided with a
reduced diameter portion 16, which might also be
scored to facilitate breakage, and this reduced diame-
ter portion 16 is positioned opposite to the reduced di-
30 ameter portion 14 of ampoule 13 so that breakage of
ampoule 12 at reduced diameter portion 16 will also
cause breakage of portion 14 of ampoule 13,
Ampoule 12 contains a chemiluminescent material
17 which, by way of example, might be a mixture of an
35 oxalate ester, such as bis(2.4,5-trichloro-6-carbopen-
toxyphenyl) oxalate, and a fluorescer, such as 9,10,
bis(phenylethynl) anthracene. Ampoule 13 contains an
activator 18, such as hydrogen peroxide.

When it is desired to activate the chemical lighting
system described herein, sleeve 11 is bent in *he region
of reduced diameter portion 16 and ampoules 12 and
13 will break at about the same time. Mixing of the che-
miluminestent material and the activator produces
light that passes through sleeve 11,

Referring now to FIG. 2 of the drawing, there is
shown an embodiment of the invention which is de-
signed to activate the lighting system upon firing from
a launcher. A weight 19 which, by way of example,
might be a cylindrical glass rod, is provided within am.
poule 12 and, upon launching. the inertia of weight 19
causes ampoule 13 to strike weight 19 which breaks
ampoule 13 and rermits the chemiluminescent mate-
rial 17 and activator 18 to mix.

It can thus be seen that the present invention pro-
vides an improved chemical lighting device having in-
terlocking ampoules which can be broken simulta-
neously to permit mixing of the chemical therein. Also.
one ampoule can be broken during launch to permit
mixing of chemicals.

Obviously many modifications and variations of the
present invention are possible in the light of the above
teachings. It is therefore to be understood, that within
the scope of the appended claims, the invention may be
s Practiced otherwise than as specifically described.

©  lclaim:
1. A chemiluminescent light device comprising,
an outer sleeve of light transmitting material,
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first and second frangible ampoules positioned n said
outer steeve and fused together with said first fran-
gible ampoule providing a closure for one end of
said second ampoule and said first ampoule having
a reduced diameter portion extending into said sec-
ond ampoule, said second ampoule having a re-
duced diameter portion surrounding said reduced
diameter portion of said first ampoule, said re-
duced diameter portion of said second ampoule
being scored to break upon flexure of said outer

0

4

sleeve whereby said reduced diameter portion of
said first frangible ampoule will also break,

a chemiluminescent fluid in one of said frangible am-
poules, and

activator fluid in said other frangible ampoule, said
chemiluminescent fluid and said activator fluid
being mixed upon breakage of said first and second

frangible ampoules.
* ® * 2 ¥
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(57} ABSTRACT

An ignition device having an open-ended case with a
primer closing one end and a nozzle closing the oppo-
site end. An orifice is provided in the nozzle and the
orifice is closed by a frangible disk attached to the
outer end of said nozzle. An ignition pellet is .;on-
tained in said case adjacent said nozzle and detonation
of said primer ruptures said frangible disk and ignites
said ignition pellet.

1 Claim, 2 Drawing Figures
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JET IGNITION DEVICE FOR A PYROTECHNIC a pyrotechnic fuze.
FUZE

CROSS-REFERENCE TO RELATED APPLICATION

U. S. application of Carroll Abel, John R. Clifton,
and James R. Lueking, entitled, VARIABLE DELAY
FUZE FOR AIRCRAFT PARACHUTE FLARE, Ser.
No. 769,999, filed Oct. 23, 1968, and now U.S. Pat.
No. 3,712,232. ) :

BACKGROUND OF THE INVENTION

Fhe present invention relates to a jet ignition system
and morc particularly to an ignition system for a pyro-
techinic item, such as an aircraft parachute flare.

in the above-referenced patent application, there is
shown a device for igniting a delay fuze in an aircraft
parachute flare. A primer is positioned in one end of a
holder and an ejecticn plunger is positioned in the op-
positc end. The e¢jection plunger contains & quantity of
black powder und has a pointed for-vard end and has
a passageway so that heat 2nd flame from a burning of
the black powder can pass into the forward end and
exit through a plurality of holes in the pointed end.
Detonation of the primer drives the e¢jection plunger
into a delay fuze and simultaneously ignites a fixed
delay which subsequently ignites the black pcwder.

The dzavice shown and described in the above-
referenced patert application has several disadvan-
tages. The pointed cjection plunger was required to hit
the center of the delay fuze in order to insurc reliable
ignition and thus accurate positioning of the ignition
device was necessary. Also the pyrotechnic delay ele-
ments and the black powder was very susceptible to
moisture intrusion which caused excessive delay times
and duds. :

SUMMARY OF THE INVENTION

A cylindrical case is provided and has a center bore
therethrough. A primer closes the aft end of the case
and a nozzle closes the forward end of the case. The
nozzle is provided with an orifice whose length is partly
tapered and an ignition pellet is positioned in the center
bore adjacent the nozzle. The orifice is closed with a
frangivle disk that is attached, as by adhssive. to the
front face of the nozzle,

It is therefore a general object of the nresent inven-
tion to provide an improved ignition devii 2 for igniting
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BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is an end view of a preferred embodiment of
the present iavention; and
FIG. 2 is a sectional view taken on line 3—2 of FIG.

DESCRIPTION OF THE PREFERRED
EMBODIMgNT

Referring now to the drawing, there is shown a case
11 haviig a central bore 12 therethrough, and a primer
13 closes the aft end of case 11. A nozzle 14 is attached
to the forward end of case 11 by crimping. As best
shown in FIG. 2 of the drawing, nozzle 14 is provided
with an orifice 1§ that has a flared portion 16 and an
ignition pellet 17 is contuined in bore 12 adjacent noz-
2le 14. A frangible disk 18 is attached, as by cemerting,
to the {ront face of nozzic 14 thereby closing bore 12
7 prevent any moisture frons entering and affecting ig-
nition pellet 17. By way of example, case }1 might be
aluminum, nozzie 14 might be brass and disk 18 might
be plastic, such as polvester film. lIgnition peiiet 17
might be comprised of powdered magnesium and tef-
ton.

OPERATION

In operation, a firing pin detonates primer 13 and the
pressure and flame from primer 1J ruptures frangible
disk 18, The flame from primer 13 also ignites ignitioa
pellet 17, and the hot gascs and flame generated by the
burning of ignition pellit 17 are directed outwardly
through orifice 15 of nozzle 14 and are used to ignite
a pyrotechnic deluy element.

We claim:

1. An ignition device for a pyrotechnic fuze compris-
ing,

a case having a central bore therethrough,

a primer closing onc ¢nd of said central bore,

a nozzle crimped to the other end and closing said
central bore, said nozzle having a circular orifice in
the forward end thereof and an outwardly extend-
ing flared portion in the aft end thereof,

an ignition pellet positioned in siid central bore adja-
cent said flared portion of said nozzle, and

a frangible disk attached to the outer end of said rioz-

zle and closing said circulai orifice of said nozzle.
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157} ABSTRACT

A pyrotechnic composition comprising lead iodate,
atkali iodate, boron, and epoxy resin which upon com-
bustion generates a lead based smoke which can be
used for artificial weather modification.

2 Claims, No Drawings
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PYROTECHNIC COMPOSITION FOR
GENEFRATING LEAD BASED SMOKE

GOVERNMENT INTEREST
I'he ivention herein describe:l nay be manufac-
tured and used by or for The Government of the United

States of Amenca for governmental purposes without
the payment of any royalties thereon or therefor.

BACKGROUND OF THE INVENTION

Various types of pyrotechnic compositions capable
of provicing clouds of smoke upon combustion are well
known as are pyrotechnic compositions containing sil-
ver jodate which upon combustion produce silver io-
dide nuclei which if properly introduced into the ap-
prupriate cloud may increase rainfall, make hail forma-
tion more difficult, or disperse supercooled fog. The
technique of seeding undercooled clouds is known.
Two widely used artificial ice nuclei are dry ice (solid
carbon dioxide) used successfully for cloud modifica-
tion by Schacfer in 1946, and silver iodide whose excel-
lent activity was discovered by Vonnegut in 1947, The
use of silver iodide as a seeding material is based on its
property of acting as freezing nuclei at relatively high
temperatures, namely between —4° C. and —5° C..and
of turnming under-ooled clouds into ice particles. Here-
tofore only very few substances have become known
which have nucleus properties similar to silver iodide.
ach as Frad wodide. The generation of silver wodide re-
mains comparatively expensive. However, the genera-
tton ot 1ac based nuclei by pyrotechnic means has
never been 1eo successful and therefore has not pro-
duced results comparable to silver iodide smokes. The
present imvention provides a pyrotechnic composition
which not only produces lead-based freezing nuclet
which show excelent ice forming activity, but the ma-
terd e farely inexpensive.

SUMMARY OF THE INVENTION

Fhe v omtion relates toomproved pyvrotechnie com-
soations More particularly, to a pyrotecnnic which
anon cothustion vields a lead-based active nuclei
which 1.« appheation in artificially . mfluencing the
weather

I'he general purpose of this invention is to provide a
pryrotech ue conposition which is comparable to or
~1ter than other pyrotechnic compositions which
upon combustion vield by-products which show im-
provedt freesing nucler activity. Another object is to
provide - pyrotechmc which is economical to prepare
and safe to handle.

DESCRIPTION OF THE INVENTION

I'he presentanvention is for a composition compris-
ing at least two oxidizers, one an alkali iodate and the
other lead date, a4 nonmetallic fuel, and a binder
which contiuns no halogens other than iodine.

lLhe alka wdiate used includes potassium, cesium,
sodiwm and rubidium iodate. The preferred fuel is
baron which is sate and does not tend to form more en-
ergetic bonds with iodine than with oxygen. Other met-
als which may be used are aluminum or magnesium,
also, others which do not tend to form more energetic
honds with iodine than with oxygen. The preferred
binder i cpoxy resin. {t is necessary to aid in the con
sohdation of the composition if pelietizing is desired It
v importont to this composition that the binder used

2

contain no halogens other than wodine. Other halogens
may reduce the efficiency of this composition. The pre-
ferred formulation is accomplished by muintaining an
alkali metal te lead mole ratio between 11 and 20:1.

§  Sufficient fuel is added to react with the oxygen present
in the compaosition but is not necessarily required as the
composition will function with less. It is not necessan
that a stoichiometric quantity of fuel be used, but it s
vecommended that no more than twice this amount be

10 used. The quantity of binder is that needed to mix the
materials needed to compact into a solid grain.

Upon combustion the present improved pyrotechnic
compositions yield lead iodide-alkali metal iodide com-
plexes. It is postulated that by forming the alkali iodide

1S the lead iodide formed is chemically and physically
protected by chemically bonding the metallic iodides as
double base salts or by physically forming a protective
layer around the lead iodide in the flame and/or upon
cooling to the solid state, i.c., smoke particles. This

20 protection is believed to prevent the oxidation of the
lead iodide formed in the flame and/or when contact
with atmospheric oxygen occurs.

The following examples better illustrate this inven.
tion but should not be considered as limiting.

25

EXAMPLE |
Ingredients Petent by weght
Lead wdate E T
Potassium odate 17 6
Boron T

30 Epoxy resin binder [
e inverse burn rate =4 3 wec/inch

The nucleation efficiency t(nuclei per gram of com
position) 1 as follows:

1 —6°C. 5.6 x 10"

-7 CL 6.2 %o

-0.7°C R~ 1¢*

FXAMPLE N

40 Ingredients Percent hy weght
b ead wdate Jod
Potassium sodate AT XY
Roron R 2
I povny tesy binder A
The inserse bur rate - 4 Veecn h

48 . . -

I'he nucleation efticieney nucler per gram of com-
position) s as follows

6500, 22 x 109

=78 C, 2 x [

~10.5°C., 1.2 x 10"

S0

EXAMP' 1. 11
tngredients Percent by weight
Lead wdate 872
Boron (L)

55 tpoxy resin binder 6

U7 The inverse burn rate 8 2 e i h

The nucleation efficiency . onuclei per gram of com-
position) is as follows,

—-9°C., 34 x 10"

60

EXAMBL ! TV
Ingredients Percent by weight
1 eud wdate 262
Potassium iodate 89 6
Buran 47

S Gilsonite 14
Epoxy binder (RN
The inverse burn rate <12 sev mich

i
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EXAMPLE V
Ingrediems Pervent by weight
1 ead wodate 41.0
Potassium wdate IS
Magnesium 218
Fpoxy cean hinder 6.0

EXAMPLE VI
Ingredients Percent by weight
{ ead indute 40.0
Potussivm 1odate 46.2
Boron TR
Epory hinder 6.0

EXAMPLE VII
Ingredients Percent by weigh
Leud iodate 62.6
Potassium iodate 24.1
Boton T3
Epoxy binder 6.0

The nucleation activity of Examples V1 and VI were
about the same as those for Example | above.

All of the Examples (I ~ VII) were prepared by dis-
solving the epoxy resin and curing agent which is used
with the epoxy in acetone. The other ingredients are
added while agitating until a homogeneous mixture was
obtained. The acetone was then removed by vacuum
and the composition pressed into cylinders of predeter-
mined sizc and cured. When burned, these composi-
tions produce smokes ranging from white to pink in
color. The compositions show good nuclei activity at
temperatures ranging from —1°to —~10° C.

The preferred epoxy resin system is DER 321, which
may be obtained from Dow Chemical Company. It is a
hquid having an epoxide equivalent of 187 - 193;
average molecular weight 350 - 400 and viscosity at

25° C. of 11,000 - 16,000 centipoises. It is a reaction 3

10

4

product of Bisphenol A and epichlorohydrin to which

is added about 10 weight percent butyl glycidyl ether

as a reactive diluent. It is cured with about 11 parts by
weight to 100 parts of the resin/diluent combination of

5 a conventional curing agent, such as diethylene tri-

amine. Epoxy resins were found to be the hest binders

because they give a longer, more stable shelf life to the
composition.

Use of this lead based composition in pyrotechnic
generators for cloud seeding experiments has shown
that the ice forming efficiency is equal to or better than
that of silver and much less expensive. These pyrotech-
nic devices are either fired from the ground or from air-
5 planes as they fly into the preselected clouds. Because

the crystal of lead complex formed, like the silver io-

dide used in the prior art, is similar to that of ice, it acts
as a seed for the growth of ice crystals in a supercooled
cloud.

20 The boron and other nonmetals such as silicon offer
greater safety in manufacturing as well as much better
storage properties and resistance to moisture degrada-
tion.

What is claimed is:

25 1. A pyrotechnic compasition comprising the follow-

ing:

ingredients Percent by weight
Leud 10date 28 - 68
30 Potassium iodate 25 - 60
Boron 4. K%
Epony resin [

2. The composition of claim 1 to which gilsonite is
added in a percent by weight ranging from 3 - 4, as

needed for desired burning rute.
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(57) ABSTRACT

A chemical lighting device having an outer cylindrical
sleeve of light transmitting material and fiest and sec-
ond [rangible ampoules positioned within said outer
cylindrical sleeve. Indentions are Provided in the oyzer
cylindrical sleeve for keeping the ampouvles ieparated *
in the cylindrical sleeve. One ampoule contains a che-
miluminescent material and the other ampoule con-.
tains an activator material, The ampoules can be bro-
ken by bending the outer cylindrical sleeve and light is

obtained when the chemiluminescent material and ac-
tivator are mixed.

3 Claims, ? Diawing Figures
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CHEMICAL LIGHTING DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to a chemical lighting
device and more particularly to a chemical lighting de-
vice which can be held in a hand and readily activated.

Various ‘chemiluminescent peraminoethylene com-
pounds have been used for lighting and marking pur-
poses. One such use is described in U, S. Pat
3,239,406, entitled, “Chemiluminescent Structures
And Their Preparation,” which issued Mar. 8, 1966, to
Dona!d D. Coffman and Hilmer E. Winberg. This pa-
tent teaches the coating of flexible material, such as
plastic strips, with tetrakis (dimethylamino) ethylene to
provide a nocturnal marking tape. As tetrakis (dimeth-
ylamino) ethylene becomes luminescent upon expo-
sure to air, the preparation of the tape is made under
nitrogen and the saturated material is protected from
air by covering with polyethylene film.

Another group of chemiluminescent compounds are
made by adding a fluorescer to an oxalate-ester com-
pound and then activating the mixture with an oxidiz-
ing material. U. S. Pat. 3,612,857, entitled, 'Location
Marker For Producing Luminous Display,” which is-
sued Oct. 12, 1971, to Dave Beatty and James Rein-
hart, describes a location marker which is a cloth
streamer saturated with a mixture of bis(2,4,5 Trichlor-
o-6-carbobutoxyphenyl) oxalate, anthracene cyanacryl
terpolymer, and bis( 2-ethythexyl) phthalate in ben-
2ene. The activator fluid used to activate the chemilu-
minescent mixture is hydrogen peroxide in dimethyl
phthalate.

SUMMARY OF THE INVENTION

The present invention relates to a chemical lighting
device which can be held in the hand and which can be
readily activated. An outer cylindrical sleeve of light
transmitting material contains first and second am-
poules which are kept separated in the cylindrical
sleeve. One ampoule contains a chemiluminescent ma-
terial and the second ampoule contains a activator
fluid. Each ampoule is provided with a reduced neck
portion which facilitates breaking the ampoule. When
both ampoules are broken, the chemiluminescent ma-
terial and activator fluid are mixed and light is obtained
and transmitted through the cylindrical sleeve. As che-
miluminescent material deterioates when even very
small amounts of moisture are present, the sealing of
the chemiluminescent material in a glass ampoule pre-
vents such deterioration and permits long shelf life.

It is therefore a general object of the present inven-
tion to provide a chemical lighting device which can be
readily activated.

BRIEF DESCRIPTION OF THE DRAWING

10
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FIG. 1 is a longitudinal sectional view of a preferred
cmbodiment of the present invention; and

FIG. 2 is a longitudinal sectional view of another em.
bodiment of the present invention.

DESCRIPTION OF THE PREFERRED 60

EMBODIMENTS

65

81

- 2

Referring now to the drawing, there is shown a tubu-
lar outer sleeve 11 having glass ampoules 12 and 13 po.
sitioned thercin. Sleeve 11 is made of material which
will transmit light such as clear radiation-crossed-
linked polyolefinic plastic tube. The ends of sleave 12
have been flattened by applying heat and pressure to
form flat ends 14 and 1§ that serve to retain ampoules
12 and 13 within sleeve 11, Referring now to FIG. 1 of
the drawing, it can be scen that sleeve 11 is provided
with a reduced diameter portion 1v which prevents am-
poules 12 and 13 from mcving together and be suscep-
tible to breaking. Ampoule 12 is retained between flat
end 14 and reduced diameter portion 16 and ampoule
13 is retained between flat end 15 and reduced diame-
ter portion 16. By way of example, sleeve 11 might be
of a heat shrinkable material and reduced diameter
portion 16 can be formed by applying heat 1o sleeve 11.
In FIG. 2 of the drawing, two reduced diameter por-

tions 17 and 18 are provided to retain ampoules 12 and .

13 in position. The space 21 inside reduced diameter
portion 16 and the space 22 between reduced diameter
portions 17 and 18 serves as a mixing area when am-
poules 12 and 13 are broken and the fluids therein are
released. Ampoules 12 and 13 are provided with necks
23 that facilitate breaking the ampoules.

Ampoule 12 contains a chemiluminescent material
which, by way of example, might be a mixture of an ox-
alate ester, such as bis(2,4,5-trichloro-6-carbopentox-
yphenyl) oxalate, and a fluorescer, such as 9.10.-
bis(phenylethynl) anthracene. Ampoule 13 contains an
activator, such as hydrogen peroxide.

When it is desired te activate the chemical lighting
system described herein, slceve 11 ts bent first in the
region of the neck 23 of ampoule 12 to break ampoule
12 and then in the region of the neck of ampoule 13 to
break ampoule 13, Mixing of the chemiluminescent
material and the activator produces light that passes
through sleeve 11.

We claim:

1. A chemiluminescent light device comprising,

an outer cylindrical sleeve of light transmitting mate-

rial having flat end portions and first and second
reduced diameter portions between said flat end
portions,

first and second frangible ampoules positioned in said

outer cylindrical sleeve, one of said ampoules being
positioned between one flat end portion and said
first reduced diameter portion and the other of said
ampoules being positioned between the other flat
end portion and said second reduced diameter por-
tion, .

a chemiluminescent fluid in said one frangible am-

poule, and

activator fluid in said other frangible ampoule.

2. A chemilumincscent light device as set forth in
claim 1 wherein said frangible ampoules are glass.

J. A chemiluminescent light device as set forth in
claim 1 wherein said frangible ampoules have a neck’

portion to facilitate breakage.
* L] * L] ]
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ILLUMINATING ROUND HAVING DUAL RANGE
CAPABILITY

STATEMENT OF GOVERNMENT INTEREST

-2
BRIEEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an end view of the aft end of a round;
FIG. 21 a sectional view taken on line 2 -2 of FIG.

The invention described herein may be manufac- 8 L

tured and used by or for the Government of the United
States of America for governmental purposes without
the payment of any royalties thercon or therefor.

BACKGROUND OF THE INVENTION

The present invention rclates to an illuminating
round which can be fired from o hand-held weapon,
such as a grenade launcher, and more particularly to an
illuminating round having dual range capability pro-
vided by a low drag and a high drag configuration.

Various devices are provided on projectiles and mis.
siles to control either their range or rate of descent.
While parachutes are most frequently used to. retard
descent of falling objects, rotor und speed brakes arc
also used as retarding devices. An example of a speed
brake is shown in U. §. Pat. No. 3,047,259, entitled
“Spced Brake Rctarding Mechanism For An Air-
Dropped Store,” which issued July 31, 1962, to George
J. Tatnall and Albert F. Scarcelli. In this pateated de-
vice, a ballistic-shaped cylindrical store is used and the
speed brake is comprised of a plurality of blades which
are individually pivoted about pins disposed near the
outer circumferance of the store. Spring means are pro-
vided for opening the blades, and a flexible screen is at-
tached to the blades for increasing drag.

An cxample of a rotor device is shown in U. S. Pat.
No. 3,057,589, entitled, “*Acrial Device Having Rotor
For Retarding Descent,™ which issued Oct. 9, 1962, to
Perck J. Nutkins and Clifford B. Packard. In this rotor
device, a plurality of blades are connected to the rear
portion of a cylindrical body. The blades arc pivotal so
they can assumne cither a collapsed or an operative posi-
tion, and, when in the operative position, the blades ex-
tend outwar''v from the body at pitch angles suitable
to cause autuiotation for retarding descent of the body.

In addition to retarding apparatus for free-falling ob-
jects, various devices have bee- - ided on ground-
launched missiles for adjusting range. In U, S. Pat. No.
3,343,767, enlitled “'Device For Adjusting The Range
Of A Missile,” which issued Sept. 26, 1967, an acrody-
namic brake is attached to a missile to control range.
Hinged pancls arc mounted around thé rocket, and
these pancls can be positioned at various angles to pro-
vide different degrees of resistance as the missile is pro-
petled in flight.

SUMMARY OF THE INVENTION

The present invention relates to an illuminating
round which can be launched from a hand-held
weapon, such as a grenade launcher. A firing pinin the
launcher detonates a primer which, in turn, ignites a
propellant to propel the round. The burning of the pro-
pellant ignites a delay clement which, in turn, ignites an
illuminiating composdtion. The ignition of the illuminat-
ing composition causes a parachute to deploy and the
burning compaosition is parachuted to the ground. The
round has two pussible acrodynamic drag configura-
tions, that is, high drag and low drag. The forward nosc
of the round is strecambined to provide for low Jdrag and
a disk is attachable to the forward end Ly provide a high
drag confliguration, 85
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FI1G. 3 is a partial sectional view of the forward end
of a rourd showing a high drap disk and low drag nose
configuration; and

FIG. 4 is an end view of a round showing a high drag
disk.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Refcrring now to the drawings, an illuminating round
11 is shown having a primer case 12 and a motor case
13. Primer case 12 has a primer 14 positioned therein
and primer case 12 and motor casc 13 are removably
attached together, as by crimping. Motor case 13 is
closed at its aft end by a nozzie plate 1S having a plural-
ity of nozzles 16 thercin, and the forward end of motor
case 13 is closed by a low drag nose tube 17, A closure
platc 18 is provided in motor case 13 and a propelling
charge 19, such as black powder, is provided between
closure plate 18 and novzie plate 18, Igniter peliets 21
are provided in the center of propelling charge 19 and
detonation of primer 14 ignites pellets 21 which, in
turn, ignites propelling charge 19.

A pyrotcchnic holder 22 is threadedly attached to
closure plate 18 and contains pyrotechnic delay cle-
ments 23 and a flash charge 24. A quantity of illuminat-
ing composition 25 is provided in inner container 26
which has an outside diameter slightly less than the in-
side diameter of motor case 13, so that inner container
26 can he cjected. The forvard end of container 26 is
closed by plate 27 which has a swivel ring 28 attached
thereto. A quantity of ignition mix 29 is provided on 1l
luminating composition 25 adjacent flash charge 24 to
facilitate ignition of composition 25,

INuminating flare composition 28 is comprised of a
fuel, such as magnesium, an oxidizing agent such as so-
dium nitratc and a binder system comprised of a liquid
epoxy icsin of the bisphenol A Epichlorohydnin type
containing cresyl glycidyl cther and a liquid epoxy resin
of the Polyglycol -Epichlorohydnn type. By way of ex-
ample. composition 28 might be comprised of between
56 and 60 percent, by weight, of magnesium, between
35 and 40 percent, by weipht, of sodium nitrate, be-
tween 2 and 7.5 percent, by weight, of liquid epoxy
resin of the bisphenol A Epichlorohydrin type contain-
ing cresyl glycidyl ether, between 0.9 and 3.5 percent,
by weight, of liquid cpoxy resin of the Polyglycol-
Epichlorohydrin type, and between 04 and 1.5 per-
cent, by weight, of an aliphatic polyamine hardener.
The liquid epoxies and hardener can be obtained from
The Dow Chemical Company, Midland. Mich. The lig-
uid epoxy resin of the bisphenol A Epichlorohydrin
type containing cresy! glycidyl cther is marketed by
The Dow Chemical Company under the trademark
D.E.R. 321 and is a liquid epoxy resin having an epox-
ide cquivalent weight value of between 182-192 and a
viscosity of between 500-700 cps at 25°C. The liquid
cpoxy resin of the Polyvglyeol-Epichlotohydrin type is
marketed by The Dow Chemicat Company under the
trademark D E. R. 732 and is a liquid cpoxy resin hav.
ing an epoxide equivalent weight value of between 308
and 335 and a viscosity of between 55 - 100 cps at
25°C. The haidener is an aliphatic polyamine and is
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markcted by The Dow Chemical Company under the
name Experimental Hardener QX-3482.1. The hard.-
ener has an amine hydrogen equivalent of about 29 and
is similar in characteristics to diethylene triamine and
triethylenc tetramine.

A purachute 31 is packed inside nose tube 17 and the
shroud lines of parachute 31 are connected to swivel
ring 28. As best shown in FIGS. S and 3 of the drawing,
the forwaurd edge of nose tube 17, which is cylindrical
in shape, is provided with a radiused corner 32 which
provides low drag as motor case 13 is propelied
through the air. A threaded stud 33 is provided on the
forward end of nosc tube 17 and is used to attach blunt
nose disk 34 thereto. As shown in FIGS. 3 and 4 of the
drawing, disk 34 has a leading edge with sharp corners
and is provided with a tapped hole 35 that is engage-
ablc with stud 33. A pair of notches 36 is provided on
the forward cnd of disk 34 to accommodate a spanner
wrench for tightening disk 34 to nose tube 17.

OPERATION

In operation, prior to loading illuminating round 11
into a grenade launcher, a choice must be made on
using cither a low drag or high drag nose configuration.
By way of example, when disk 34 is threadedly at.
tached to low drag nose tube 17, parachute 31 deploys
at a range of about 600 yards and, without disk 34 in
placc, parachute 31 deploys at a range of about 300
yards.

The firing pin of a grenade launcher strikes, and det-
onates, primer 14 which ignites igniter pellets 21
which, in turn ignites propelling charge 19. The gascs
emitted from the burning of propelling charge 19 exit
through nozzles 16 and propel motor case 13 through
the air. Primer case 12 remains in the launcher barrel
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and is ejected before another round is fired. The burn-
ing propelling charge 19 igmtes delay elements 23, and
elements 23 burn for $ or 6 scconds and then ignite illu-
minating compusition 25, The gases created by the
burning of composition 28 causes inner container 26 to
separate, which also causes nose tube 17 to be ejucted,
whereupon parachute 31 is deployed. Parachute 31 re-
tards the descent of inner container 26 and the burning
of composition 25 illuminates the ground below.

I claim:

1. An illuminating round comprising,

a motor case,

a nozzle plate closing an aft end of said motor case,

an inncr case in said motor case positioned forward
of said propcliing charge, said inner case extending
beyond the forward cnd of said motor case and
having a radiused leading edge providing reduced
wind resistance during flight,

a quantity of illuminating composition and a para-
chute within said inner case, said parachute being
deployed upon ignition of said illuminating compo-
sition,

a propelling charge in said motor case positioned be-
tween said nozzle plate and said quantity of illumi-
nating compaosition,

a primer for igniting said propelling charge,

a pyratechnic delay clement for igniting said illumi-
nating composition after said propelling charge is
ignited, and

a cylindrical disk having a leading edge with a sharp
corner removably attached to the forward end of
said inner case for providing high drag during flight

of said illuminating round.
» L] » . L]
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TAPERED CORE CANDLE 2,582,113 171952 Finkenetaul ... 102/35 UX
(750 1 . Benjamin F. Harkpess; Billy J 1,515,362 6/1970  Richardson et al. ... 102/35 X
nventors: Benjamin F. Harkoess; Billy J.
:"";::':'é'"'M“*'vh b;;'hj of 04‘;&:‘ e FOREIGN PATENTS OR APPLICATIONS
or . Matheis, jasper; !
W. Norris, both of Bloomington, all 255,769- 111927 ftaly ..., 102/35
of Ind.
' [73] Assignee: The United States of America as Primary Examiner—Robert F. Stahl ,
represented by the Secretary of the Attornev —R. S. Sciascia. Paul S. Collignon et al.
Navy, Washington, D.C.
[22]) Filed: Feb. 25, 1972 (57 ABSTRACT
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1

AIRCRAFT PARACHUTE FLARE HAVING
TAPERED CORE CANDLE

CROSS-REFERENCE TO REUATED APPLICATION

Patent apphceation of Carroll Abel ct al., entitled, s

“Variable Delay Fuze For Atrcraft Parachute Flare™,
Ser. No. 769,999, filed Oct. 23, 1968.

BACKGROUND OF THE INVENTION

2
pyrotechnic candle 13. By way of example, case 12
might have a thin wall and be made of aluminum, and
candle 13 might be comprised of a mixture of between
56 and 60 percent, by weight, of magnesium, between
15 and 40 pereent, by weight of sodium nitrate and be-
tween 3.5 and 12 percent, by weight, of a binder system

comprised of between 51 and 71 percent, by weight, of

liguid epoxy resin of the bisphenol A Epichlorohydrin
type containing cresyl glycidyl ether, between 16 and

The present invention relates to an aircraft parachute 10 36 pereent, by weight, of liquid epoxy resin of the Poly-

flare and more particularly to a flare having means for

storing a parachute inside a pyrotechnic candle.
Aircraft parachute flares are used for various military

purposes and one type which is most frequently used

glycol-Epichlorohydrin type and between 10 and 15
percent, by weight, of a hardener, such as an aliphatic
polyamine. A tapered hole 14 is provided in candle 13
with the smallest cross-sectional area of hole 14 being

consists of an outer container having a fuze or trigger- 15 at the end of the candle which is first ignited and

ing means, a pyrotechnic candle and a parachute. The
candle and parachute are positioned within the outer
container and after launching or dropping, the candle
and parachute arc c¢jected from the container. In cur-

burned. If the length of candle '3 burns at a uniform
rate, a greater volume of pyrotechnic material will be
consumed when the candle is first ignited and thus pro-
vide greater illumination when the candle is farthest

rent flare launchings, fuze actuation is initiated by the 20 from the ground.

flare’s weight pulling on a lanyard attached to an air-
craft or drogue. A safety pin is normally provided to
prevent accidental ignition of the flare in current use
and, once removed, a pull of about 12 pounds on the

An environmental arming mechanism 13 1s attached
to one end of case 12 and an igniter assembly 16 is
shown positioned at the opposite end. Environmental
arming mechanism 15 might be one of many weli-

lanyard will start on irreversible fuze functioning. Ex- 25 known devices which are used to sense various condi-

plosive ejection of the candle from the outer container
constitutes a possible missile hazard. In one flare in cur-
rent use, the candie is cjected from its container at a ve-
locity of about 150 feet per second and the outer con-

tions such as acceleration, time of fall, tumbling, baro-
metric pressure, and the like. The basic function of an
environmental arming mechanism is two-fold, namely
to initiate ignition of the pyrotechnic candle at a de-

tainer travels more than 100 yards. In order to prevent 30 sired altitude, but more important, to prevent ignition

premature actuation of flares that are mounted on ex-
ternal racks on aircraft, elaborate lanyard taping proce-
dures must be followed and, if the flare is not launched,
cxtreme care must be taken to avoid contact with the
lanyard while replacing the safety pin.

When flares in current use are deployed in a normal
manner, the outer case free falls to the ground and
presents a potential hazard to friendly forces. Addition-
ally the material failing to the ground could be of some
use when rccovered by enemy forces.

SUMMARY OF THE INVENTION

The present invention relates to an aircraft parachute
flare having a pyrotechnic candle cast within a consum-
able container. The pyrotechnic candle is provided
with a conically shaped bore which is used to store a
parachute. Deployment of the parachute is initiated by
an environmental fuze, and deployment of the para-
chute initiates an igniter which, in turn, ignites the py-

rotechnic candle. 50

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view showing a preferred cm-
bodiment of the present invention,

FIG. 2 is a diagrammatic view showing a preferred
embodiment of the present invention with a parachute
being deploycd,;

FIG. 3 is a scctional view showing a firing pin assem-
bly; and

FIG 4 is a diagrammatic vicw showing the parachute
of FIG. 2 in a collapsed condition.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, in FIG. 1 there is
shown an aircraft parachute flare 11 having a cylindri-
cal case 12 of consumable material which contains a

90

in the event that the flare device is accidental dropped,
bumped or damaged. By way of example, one type of
environmental fuze is shown and described in U.S. Pat.
No. 3,421,442, entitled, "“Environmental Fuze Device

35 For Air-Dropped Flares And The Like", which issued

Jan. 14, 1969, to Donald R. St. Clair.

A droguc chute 17 is provided within a droguc cap
I8 which is retained in position by locking pin 19. A
compression spring 20 is provided to eject drogue cap
18 when locking pin 19 is withdrawn from cap 18 by
action of arming mechanism 18 and, upon cjection of
drogue cap 18, drogue chute 17 is deployed. A main
parachute 21 is attached to drogue chute 17 by means
of cable 22, and shroud lines 23 of parachute 21 are
connected to case 12 by suspension cables 24 and 2§.
Cable 25 is attached to case 12 by means of an explo-
sive bolt 30 which severs upon application of heat to
collapse parachute 21.

Referring now to FIG. 3 of the drawing, there is illus-
trated one manner by which candle 13 might be ig-
nited. Igniter 16 contains a firing pin 26 which is actu-
ated by spring 27. Spring 27 provides a small biasing
force on firing pin 26, however, firing pin 26 docs not
engage primer 28 as firing pin 26 is restrained by re-
lease pin 29 and the forward movement of release pin
29 is limited by a shoulde: portion 31. A notch 32 1
provided in the rearward end of firing pin 26 and the
rearward most side of notch 32 is a tapered surface.
l.ikewise, a mating notch 33 is prouvided in the forward
end of release pin 29, and the forward most side of
notch 33 is provided with a complementary tapered
surface which engages the tapered surface of notch 32,
As shown in FIG. 1 of the drawing, a pair of short ca-
bl:s 34 and 38 are attached to release pin 29 and ring
36 which, in turn is connected by cable 37 to suspen-

sion cable 24. Upon deployment of parachute 21, a
force is applied to short cables 34 and 38 and release
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pin 29 moves rearwardly and pulls finmg pin 26 rear
wardly therehy compressing spring 27. As long as
shoulder portion 31 of release pin 29 is still in bore 38,
release pin 29 moves in a straight line and firing pin 26
stays engaged with release pin 29. When shoulder por- 5
tion 31 clears bore 38, the continued pull by short ca-
bles 34 and 35 causes reiease pin 29 to become disen-
gaged from firing pin 26 duc to the tapered surfaces in
notches 32 and 33. Upon disengagemient of firing pin

o g - - P— - —— - S i it
1

A28
4

21 prevents s driting and becoming a hazard to an
craft that might be in the area.

We claim:

1. An aircraft parachute flare comprising:

a case of consumable material,

a candle of pyrotechnic material positioned inside
said case and Laving a concentrically positioned
taperrd hole extending end to end thercof,

a puarachute stored in said tapered hole having a

26 from release pin 29, spring 27 drives firing pin 26 10 drogue chute attached and having a plurality of

forward to detonate primer 28. Z-2 papei 41 and ighi-
tion pellet 42 are, in tura, ignited and hzat and tlame
from ignition pellet 42 passes through holes 43 to ignite
candle 13.

OPERATION

Upon dropping the aircraft parachute flare 11 from
an aircraft, arming mechanism 15 senses the predeter-
mined environmental condition, such as altitude, and
reacts to permit locking pin 19 to be withdrawn from 2
drogue cap 18. Spring 20 then ejects drogue cap 18 and
drogue chute 17 is deployed. Deployment of drogue
chute 17, in turn, causes main parachute 21 to deploy,
whereupon igniter assembly 16 ignites candle 13.

shroud lines attached to one end o1 said case,

an igniter assembly positioned in said hole of said
candle at the end of said casc opposite to the end
at which said shroud lines are attached,

s environmentai fuze means for deploying said drogue
chute positioned in said case at the end to which
said shroud lines are attached, and

means connected to said parachute for actuating said
igniter assembly whereby said candle of pyrotech-

0 nic material is ignited upon deployment of said
parachute.

2. An aircraft parachute flare as set forth in claim 1
wherein said igniter assembly is positioned in said ta-
pered hole at the end wherein the hole is lesser in diam-

The burning of candle 13 consumes case 12, which 25 cter than the opposite end whereby a greater volume of

might be of aliminum or other consumable material,
and tke burning of case 12 also provides additional illu-
mination. The narrow portion of tapered hole 14 is ad-
jacent the end of zandle 13 that is ignited and thus a

pyrotechnic material is burned when the aircraft para-
chute flare is farthest from the ground.

3. An aircraft parachute flare as set forth in claim 1
wherein said case is aluminum.

greater volume of pyrotechnic material is burned when 10 4. An aircraft parachute flare as set forth in claim 1

the flare is farthest from the target.

When candle 13 and case 12 are substantially con-
sumed, heat from the burning composition causes cx-
plosive bolt 30 to rupture, and as one-half of shroud

wherein one-half of said shroud lines cf said parachute
are connected to an explosive bolt attached to said case
whereby heat from burning pyrotechnic material deto-
nates said bolt to release said one-half of said shroud

lines 23 of parachute 21 are attached to bolt 30 15 lines from said case and cause collapse of said para-

through suspension cable 25, parachute 21 collapses
and flutters to the ground. The collapse of parachute

chute.
* * * * [ 3
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157] ABSTRACT

A catalyst generator cartridge for weather modifica-
tion having a spring loaded slider for moving a detona-
tor into alignment with the ignition chain only when
the pyrotechnic has been ejected from the cartridge
case. If the pyrotechnic remains in the cartridge case
after an ejection charge has been fired, the cartridge
case prevents the slider from aligning the detonator
with the ignition chain, thereby preventing the detona-
tor from eroding through an ignition blocking device
and igniting the pyrotechnic. But, if the pyrotechnic is
ejected from the cartridge case, the soring is permitted
to move the slider, thereby aligning the detonator with
the ignition chain and allowing the pyrotechnic to be
ignited. Delay compositions are included to aliow the
pyrotechnic to reach a predetermined distance before
it is ignited.

3 Claims, 2 Drawing Figures
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1
CATALYST GENERATOR
GOVERNMENT INTEREST:
The invention described herein may be manufac-
tured aad used by or for the Government of the United

States of America for governmental purposes without
the payment of any royalties thereon or therefor.

BACKGROUND OF THE INVENTION:

The invention relates to the field of weather modifi-
cation in which clouds are seeded by grain assemblies
such as silver iodate and, in particular, the cartridges to
be shot at the clouds from an aircraft.

The prior devices ignite the pyrotechnic upon firing
the cartridge cjection charge. If the pyrotechnic sticks
mn the cartridge case a fire might result when the grain
assembly is ignited, causing possible injury and damage
to nearby personnel and property.

BRIEF DESCRIPTION OF THE DRAWINGS:

FIG. 1 is a perspective view of the invention; and
FIG 2 is an exploded perspective view of the inven-
tior .

DESCRIPTION OF THE PREFERRED
EMBODIMENT:

Referring to FIGS. 1 and 2, the catalyst generator
cartridge comprises an ejector 10, an ignition safety 12,
and a pyrotechnic 14.

Ejector 10 has a primer shunting clip which is re-
moved prior to firing, an electric primer 18, a cartridge
case 20, two grams of black powder 22, a paper disk
24, a primer shield 26, a primer spacer 28, and an obtu-
rator 30. When fired, the electric primer 18 ignites the
black powder 22 which burns through the paper disk
24 and the primer shield 26, and flashes through the
hole in the spacer 28, obturator 30 and a retaining ring
32.

The ignition safety 12 has retaining ring 32, a delay
composition 34, a fuze housing 36, a spring retaining
cup 38, a spring 40, a bushing 42, a slider 44, a detona-
tor 46, and a slider spacer 48. By the time a spark from
the ejector flashes through the hole in the obturator 30
and ihe retaining ring 32, and ignites the delay compo-
sition 34, the ignition safety 12 and the pyrotechnic 14
should have been ejected from the cartridge case 20.
The retaining ring 32 encourages delay composition 34
to ignite detonator 46 by preventing heat from escaping
back through obturator 30,

If the ignition safety 12 and the pyrotechnic 14 are
ejected, a plunger on slider 44 is pushed through bush-
ing 42 by spring 40 allowing slider 44 to align detonator
46 with delay composition 34, Thereby, delay composi-
tion 34 ignites detonator 46 which in turn erodes

through a web on the rear of charge case S0 and ignites °

the pyrotechnic 14. If, however, they are not, the
plunger on slider 44 cannot be pushed through bushing
42 by spring 40 because of the proximity of the inner
surface of cartridge casce 20, Therefore, slider 44 is pre-
vented from aligning detonator 46 with delay composi-
tion 34. Hence, as a result, detonator 46, although ig-
nited, will be aligned with a thicker portion of the sur-
face on the rear of charge case 50 through which it can-
not erode to ignite pyrotechnic 14.

Pyrotechnic 14 has a charge case 50, an ignition
composition 82, an ignition spacer 84, a grain assembly
56, a charge spacer 58, a charge case cover 60, an *"O"

LT AT

2

ring 62, and a cartridge cap 64. When detonator 46 has
been moved into position by slider 44 and is ignited it
will erode through an aluminum webbing on the rear
end of charge case 80 and ignite the ignition composi-
tion §2, Ignition composition 52 in turn ignites the
grain assembly 56 which then becomes an ice forming
catalyst removing moisture from the clouds and caus-
ing precipitation.

Most of the structural elements of the cartridge may

10 be made of any suitable material, such as, for example,

a lightweight metal or plastic.

A brief resume of the operation of the invention is as
follows: Upon firing, and electric primer 18 ignites the
powder 22 ejecting the ignition safety 12 and the pyro-

15 technic 14 from the cartridge case 20. As the ignition

safety 12 and the pyrotechnic 14 begins to move the
cartridge case cap 64 is forced from its seat in the end
of cartridge case 20, thereby allowing the charge case
50 to move freely out of the cartridge 20. When the

20 slider 44 moves past the lip of cartridge case 20 spring

25

40 forces the slider 44 1o align the detonator 46 with
delay composition 34, which has been ignited by a
sparl: from the powder 22, and the thin web portion on
the rear of charge case 50. Thereby, the detonator 46,
when ignited, is in position to erode through the thin
web portion and ignite composition 52 which in turn
ignites the grain assembly §6. If, however. the slider
does not pass the lips of the charge case 20, the path
between the delay composition 34 and the ignition

30 composition 52 remains blocked by the web portion of

45

50

60

65
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charge case 50 even though detonator 46 will be ig-
nited, thereby preventing the ignition composition 52
from being ignited. The charge case 20 is designed to
be strong enough to withstand the force of the expand-
ing gases without rupturing.

The invention has the advantage that uniess the igni-
tion safety 12 is ejected from the cartridge case 20 the
pyrotechnic 14 will not be ignited, and therefore, wili
not be dangerous.

Obviously many modifications and variations of the
present invention are possible in the light of the above
teachings. It is, therefore, to be understood that within
the scope of the appended claims the invention may be
practiced otherwise than as specifically described.

What is claimed is:

1. A catalyst generator cartridge for cloud seeding
comprising:

a pyrotechnic;

an ejector having a propellant for propelling said py-

rotechnic into a cloud mass to be seeded and com-

prising a cartridge case from which said pyrotech-
nic is to be ejected when said propellant is ignited;
and

ignition satety means posittoned between said ejector

and said pyrotechnic for preventing the ignition of

said pyrotechnic until after said pyrotechnic has
been cjected from said cartridge case;

wherein said pyrotechnic comprises;

a grain assembly which, when ignited, produces nu-
clei, wherein said nuclei are ice-forming cata-
lysts,

an ignition composition, ignitable by said ignition
safety, for igniting said grain assembly,

an annular ignition spacer positioned between said
ignition safety and said grain assembly,

a charge spacer positioned adjacent said grain as-
sembly, and

96

i Loy - R O N AT
- e QWD e Dl st "

i

kil

1o b Sl e

[ SN




o T T RO TR T ¢ T J S —— .
= = T v EaR Rt e R sl T -
i T g A - T Ml
- - < = e e e e I
——— ——— e s AL . . JOU L] ’ —\a

¥ -
3,736,876 E
3 4 !
u cylindrical charge case closed at one end and closed end and ignite said ignition composition; ]
having a removable charge case cover at the and ;
{ 3 other end, and. s}ideablc j»vit_hi.n said cartridge a fuze housing slidable within said cartridge case for :
L; ‘ case, for containing said ignition composition, containing said retaining ring, said delay compost-
1 caid ignition spacer, said grain assembly, and said s tion, said slider, said detonator and said spring.
k ’ charge spacer; . ) 3. The cartridge of claim 2 wherein said ejector fur-
: wherein the central portion of said closed end has a ther comprises: E
s } ' r;duccd (!ucknesa from that of the peripheral por- an electric primer for igniting said propeliant;
; | 2 “0:‘ of sald_(;:losedr e'l‘d_' | wherein said ignit a paper disc positioned adjacent said propellant;
f.tT e C‘"":) ge 0 s(-: aim 1 wherein said ignition 10 5 primer shield positioned adjacent said paper disc;
% safely means comprises: an annular primer spacer positioned adjacent said
a delay composition; primer shield: 4
£ a retaining rng; - - an annular obturator positioned between said primer ]
EPp a spring moveable slider containing & detonatof ignit- 3o i ;
£ able by said delay composition, wherein said deto- 15 spacer and said ignition ;afe'ty means; lectri 3
T nator is positioned out of alignment with said cen- such that salfiup:)opellar:u w “:" '3_";““ by s:fd ¢ ec"(;c i 3
e tral portion of said closed end so that said detona- primer, will burn through said paper cisc, erode ’
’ tor will not ignite said ignition composition when through said primer shicld, flash through the hole
said cartridge case contains said ignition safety in said primer spacer, said obturator, and said re- .
1 means; 20 taining ring, and ignite said delay composition; : i
a spring for moving said detonator into alignment whell'e'm saifi cartridge case contains sald‘ ele.ctric !
P with said central portion of said closed end after primer, said propellant, said paper disc, said primer ; 3
: said ignition safety means is ejected from the car- shield, said primer spacer, said obturator, said igni- £
£ tridge case such that said detonator, when ignited, tion safety means and said pyrotechnic. i
f will erode through said central portion of said 25 LI j
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NEAR INFRARED ILLUMINATING
COMPOSITION
Carl W. Lohkamp, Bloomfield, Ind,, assignor to the

Uniled States of Amcrica as represented by the Secre.

tary of the Navy

No Drawing, Filed May 22, 1972, Ser. No. 255,333
Int. C1. C06d /10

U.S. CL 149—19 4 Claims

ABSTRACT OF THE DISCLOSURE

An illuminating composition which, upon burning,
produces infrared radiation in the 0.74-1.2 micron region
of the spectrum, The produced radiation can be utilized to
produce irradiance upon a target to improve the range and
resolution of u night viewing device. The composition is
comprised of silicon, hexamethylenetetramine, an epoxy
binder, and an alkali metal nitrate selected from the group
consisting of potassium nitrate, cesium nitrate and
rubidium nitrate.

BACKGROUND OF THE INVENTION

The present invention relates to the production of infra-
red radiation by chemical means, and more particelarly
to the production of radiation in the 0.74-1.2 micron
region of the spectrum with little visible light emission.
This radintion may be utilized to produce irradiance upon
a target being viewed with an image intensifier night view-
ing device and the irradiance greatly improves the range
and resolution of these night viewing devices,

In the past, filtered search lights have been used to
irradiate targets, however, there are various disadvantages
to the use of scarch lights in a combat area. Search light
systems are heavy and cumbersome and also require a
source of power. Also the usefulness of scarch lights is
affected by scattering as the radiation has to travel to the
target, be reflected, and return.

SUMMARY OF THE INVENTION

The present invention relates to an illuminating com-
position which, when burned, will produce infrared
radiation in the 0.74-1.2 micron region of the spectrum
with little visible light emission. The composition is com-
prised of silicon, hexamethylenetetranmine, an  cpoxy
binder and an alkali metal nitrate selected from the group
consisting of potassium nitrate, rubidium nitrate and
cesium nitrate. The composition is pressed into a tube to
make a pyrotechnic candle.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

‘The ncar infrared illuminating composition of the
present invention is comprised, by weight, of between §
and 45 percent of silicon, between 5 and 30 percent of
hexamethylenetetramine, between 2 and 20 percent of an
epoxy binder and between 20 and 80 percent of an atkali
metal nitrate. The composition is pressed into tubes at a
pressure between 4,000 and 10,000 pounds per square inch
and the candles formed can be placed in any conventional
illuminating projectile or air-dropped illuminating round.
The candle, during combustion, produces the desired
radiation by emission from its reaction. The majority of
the emission is due to atomic excitation-transition emis-
sion (line ¢mission) and from molecular band emission.
For maximum emission of a wavelength of 0.76 micron,
potassium nitrate is used as the oxidizing material and for
maximum cmission in the 0.77-0.80 micron region,
rubidium nitrate is used. When cesium nitrate is used
in the composition, burning of the candle produces maxi-
mum emission in the 0.85-1.2 micron region,
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The following examples will serve to further itlustrate
the present invention but are not meant to limit it thereto.

EXAMPLE 1
Percent (by weight)
SO d o e e eeem———m e 10
Potassium nitrate . e eaa 70
Hexamethylenetetramine (CgHyaNg) coccmuenon o 16
Fpoxy resin (D.E.R, 321) .o 28
Epoxy hardener (D.LEH. 14) __ o . ___._ 1.2

The epoxy material is mixed with the silicon and then
the other ingredients are added and thoroughly mixed.
The composition was pressed at 4000 p.si. to form a
candle approximately 1% inches in diamster and 14
inches in length. The candle was then cured at room tem-
perature for 48 hours. The candlc burned for about 1'%
minutes and produce infrared radiation having a maxi-
mum cmission at 0.76 microns.

The epoxy resin and hardener were obtained from The
Dow Chemical Company, Midland. Mich. The resin and
hardener are marketed by The Dow Chemical Com-
panyl under the trademarks D.E.R. 321 and D.E.H, 14
The epoxy resin is a liquid epoxy resin of the Rispherol
A epichlorohydrin type containing cresyl glycidyl ether.

EXAMPLE 1l

Percent (by weight)

SHHCON e e 10
Rubiditm nitrate oo ool 60.8
Hexamethylenetetramine (CgHpaNg) oo oo 23.2
Fpoxy resin (D.LE.R. 321y _ e _ 42
Frxy hardener (DEH. 14) L. _____ 1.8

The ingredients were mixed and pressed as in Example
I to produce a cundle 1% inches in diameter and 1'%
inches in length, The candle burned for about 1%2 min-
utes and produced infrared radiation having maximum
emission in the 0.77-0.80 micron region.

EXAMPLE III

Percent (by weight)
SHICON o e e 16.3

Cesium Nitrate _ oo e cicemcmmm o 78.7
Epoxy resin (D.E.R, 321) __ . . 33
Epoxy hardener (D.EH. 14) o _______________.. 1.7

The ingredients were mixed and pressed as in Example
I to produce a cundle tliinches in diameter and 173
inches in length. The candle burned for about 30 seconds
and produced infrared radiation having maximun: emis-
sion in the 0.85-1.2 micron region,

Burning of the candles produced in the above examples
generated near infrared emission with little visible emis-
sivn, The hexamethylenctetramine serves as a burning
rate controller and slows up the burning time for the
candle. The candle psoduced in Example 111 did not con-
tain any hexamethylenctetramine and burned three times
faster than the candles produced in Examples I and H.

1 claim:

1. An illuminating flare composition for generating
near infrared radiation having wave length in the .76 to
1.2 micron region of the spectrum with little visible emis-
sion comprised of

between 5 and 45 percent, by weight, of silicon,

between 20 and R0 percent, by weight, of an alkali

metal nitrate selected from the group consisting of
potassium nitrate, cesium nitrate and rubidium
nitrate,
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hetween S amd 30 percent, by weight, of hexamethylene- Referenves Cited |
tetrumine, and _ _ UNITED STA1LS PATENTS

between 2 and 20 percent, hy weight, of epoxy binder, 3130006 471964  Pruitt et al 14919
2. An illuminuting flare composition as set forth in 5"58“&73 6/1966 Douda B ommmmmmeTes 149—19
c[aim 1 whcrei_n suid ulk.alli metal nitra(e_is potassium & 5:;”:663 1171968 Doud;x :::::::::: 149—19
pitrate and said composition upon burning generates 1490966 171970 HilZz - oo 149—61 X

maximum emission at 0.76 micron. , 3,650,856 3/1972 Arz ___________..0 149—61 X -
3. An illuminating flare composition as set forth in 3’682'7‘27 8/1972 Heinzelmann et al. T 14961 X

claim 1 wherein said alkali metal nitrate is rubidium 3.676.236  7/1972 Klima et al. oo 1943 X F

nitrate and said composition upon burning gencrates max- 10
imum emission in the .77 to .80 micron region of the CARL D, QUARFORTH, Primary Examiner

8 speclrum, . . .

] 4. An illuminating flare composition as set forth in E. A. MILLER, Assistant Examiner
- claim 1 wherein said alkali metal nitrate is cesium nitrate US. Cl. XR
b, and said composition upon burning generates maximum 18 149—43. 44. 61 n T TR
E ' emission in the .85 to 1.2 micron region of the spectrum. oo
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FUZE HAVING A PNEUMATIC AND INERTIA DESCRIPTION OF THE PREFERRED
ARMING SYSTEM EMBODIMENT

STATEMENT OF GOVERNMENT INTEREST

The invention described herein mey be manufso-
tured and used by or for the Goveramaat of the United
States of America for governmental purposes without
the paymen { any royalties thereon or therefor.

BACKGROUND OF THE INVENTION

- The present invention relates to a fuze for a
pyrotechnic device, such as a flare, and more pprticu-
larly relates to a fuze heving safety features to prevent
accidenta! arming of the fuze.

Various safety devices are employed to prevent ac-
cidental arming and premature ignition: of ordnance
devices, as ignition of flares, ot explosion of bombs or
missiles, while aboard & ship or pline, creates a highly
danzerous condition. Frequently, an zrming pin, or
wire, is provided to prevent actuation of a firing pin
until the arming pin is removed. For example, in U.S.
Pat. No. 3,316,841, which issued May 2, 1967, to
Charles E. McFaon and Arnold S. Munach, there is
shox = bomb fuze having an arming pin passing
through a Lousing and shaft thereby locking all mova-
ble elemen's of the fuze until the arming pin is
semoved.

Another device for arming a fuze uses & setback siide
mechanism which responds to setback forces
developed during acceleration to arm tae fuze. Such a
device is shown in U.S. Pat. No. 3,339,488, which is-
sued Sept. 5, 1967, to Julius Borchers. In this patented
device, movement of a setback slide pivots a lever and
initiates a timing rmechanism to release a detonator car-
rier which moves into an armed position.

SUMMARY OF THE INVENTION

The present invention relates to a fuze that is 10 be
attached to ar ordnance item, such as a pyrotechnic
flare, and which is to be launched through a lavaching
barrel. A setback slide is provided which carries a
spring-loaded firing pin and forward movement o{ the
setback slide and firing pin is prevented by a borerider
pin. Aft movement of the setback slide is prevented by
s locking mechunism which is unlocked by the pressure
spplied for launching the ordnance item. In the event
that the setback slide is unlocked and moves rearward,
if the ordnance item does not ciear the barrel, the
borerider pin is provided with mcans for preventing ac-
tuation of the firing pin.

BRIEF DESCRIPTION OF THE DRAWING

F1G. 1 is a top view showing & preferred embodiment
of the present invention;

F1G. 2 is a partial sectiona! view taken on line 2—2
of FIG. 1;

FIG. 3 is & partial sectional view similar to FiG. 2 of
the drawing showing the fuze in a launching condilion;

FIG. 4 is a partial secticnal view similar to FIG. 3 of
the drawing showing the fuze in a malfunctioning con-
dition;

FIG. § is a partial sectional view showing a Jocation
marker leaving » faunching tube; and

FIG. 6 is a perspective view of a setback slide.
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Referring first to FIGS. 1 and 2 of the drawings, there
is shown a fuze section 11 having s cylindrical con-
tainer 12 crimped to the forward end thereof. Fuze sec-
tion 11 is comprised of & housing 13 having a bore 14 i
the aft end in which a pneumatic button 18 is slidably
mounted. A shaft 16 is attached to the inner end of
pneumatic button 15 and shaft 16 passes through a
bore 17 in wall 18 of housing 13. A compression spring
19 is provided sround shaft 16 between wall 18 and
button 14, and a retaining ring 21 is provided on the
ead of shaft 1€ to retain button 15 within heusing 13.
Button 15 is provided with two aunular grooves 22 and
23. A sealing ring 24 is positioned in groove 22 and
groove 13 is arranged to receive a ball 25 that is posi-
tioned in a hole 26 that communicates between bore 14
and a second dore 27 in housing 13.

A cylindrical setback slide 28 is positioned in bore 27
and sctback slide 28 is provided with a reduced diame-
ter portion 29 that joins the enlarged diameter portion
of slide 28 by a tapered surface 31. A spring 32 is pro-
vided between one end of setback slide 28 and the end
of bore 27 to bias setback slide 28 in a forward
direction. A bore 33 is provided in setback slide 28 and
a firing pin 34 is slidably positioned in bore 33 of set-
back slide 28. A ball 38 is provided for locking firing
pin 34 in a cocked position and a sprifig 30 is provided
for driving firing pin 34 when firing pin 34 is released.
Ball 35 is positioned in a tapered hole 36 in setback
slide 28 and the diameter of ball 2§ is sufficiently large
to extend into bore 27 of setback slide 28 and prevent
forward movement of firing pin 34. A bole 37 is pro-
vided in housing 13 to receive ball 35 when sethack
slide 28 moves forward to permit release of firing pin
34.
A borerider pin 38 is provided in hole 39 of housing
13 and borerider pin 38 has a pair of enlarged diameter
portions 41 and 42 and a hemispherical portion 43. A
spring 40 is positioned in hole 39 for bissing borerider
pin 38 outwardly from hole 39. As best shown in FI1GS.
2 and 6 of the drawings, setback slide 28 has a slot 44
which is sufficientiy large to accept pin 38 but prevents
the passuge of eniarged diameter portions €1 and 42. A
fuze cap 45 is threadedly attached to housing 13 and
contains a primer 46, delay pellet 47 and ignition pellet
48. Az one method of launching the fuze and attached
ordnaace item is by compressed air, a sealing ring 49 of
resilient material is provided around the outer
periphery of housing 13 in an annular groove §1 w
pievent excessive leakage of air between the onter
perimeter of fuze section 11 and the inner surfuce cf a
launching tube 52.

OPERATION

Upon launching fuze section 11 and the associuted
ordnance item, the propclling force, such as that
created by an explosion, or such as compressed air,
moves pneumatic button 18 against the force of spring
19 and groove 23 becomes aligned with hole 26 in
housing 13. Ball 28 is now free to move partially into
groove 23 so that setback slide 28 will no longerbe ina
locked condition. As fuze section 11 is accelerated
through launching tube 52, the inertia of setback slide
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2% causes spring 32 to 4 compremed and setback slide tion.
28 moves rearwardly to selesse borerider pin 38, as We claim:

shown in FIG. 3 of the drawingy. Firing pin 34, how-
ever, remains locked with s>thhack slide 28. Spring 40
moves boreriler pin 38 so that hemispherical portioa
43 contacts launching tube S2.

Referring now to FiG. 4 of the drawings, a malfunc-
tion condition is shown wherein fuze section 11 has not
cleared launching tube 52, but is no longer in motion.
Spring 32 will drive setback slide 28 to its original po.i-
tion against burerider pin 38 and firing pin 34 remains
in a locked condition by ball 35. in the evedt that fuze
section 11 is removed manually from launching tube
52, the enlarged diameter 42 of borerider pin 38
prevents spring 40 from driving borerider pin 38 out of
hole 39,

Referring now to FIG. 5 of the urawings, fuze section
11 has cleared launching tube 52 and spring 40 has
driven borerider pin 38 out of hole 39. After the set-
back force created by the acceleration of the device
has diminished, spring 32 drives setback slide 24 for-
ward, as borerider pin 38 is not now present to prevent
movement. When tapered hole 36 in setback slide 28
becomes aligned with hole 37 in housing 13, ball 38
moves partially into hole 37 and firing pin 34 becomes
unlocked. Firing pin spring 30 then drives firing pin 34
into primer 46 and the detonation of primer 46 ignites
delay peliet 47 which, in turn, ignites ignition pellct 48.

It can thus be scen that two scquential events must
take piace before primer 46 is detonated by firing pin
34. Fin{, pneumatic button 15 must be depressed to
release ball 25 and, while button 15 is in this position,
sctback slide 28 must move in an opposite direction to
the movement of button 1S, in order to r=lease
borerider pin 33. For example, an accidental dropping
of the fuze will not release firing pin 34, as two forces
acting in opposite directions are required for this actua-
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1. A fure for a pyrotechnic device comprising,

8 houcing baving first and second longitudinally ex-
tending parallel bores,

8 settack slide slidably positioned in said first lom-
gitudinally extending bore, said setback slide Law
ing a reduced diameter poriion,

s pneumatic button slidably positioned i said
second longitudirally extending bore, said pneu-
matic button having an annular groove in its
periphery,

a firing pin sidably ricunted within eaid setback
slide, .

spcing means for actuating said firing pin,

releasabie means for locking said firing pin in said
setback siide, '

a Soretider pin releasably connected to said setback
slide and having means for preventing actuation of
said firing pin,

a primer ignitable by said firing pin, and

a locking ball in said housing engageable with said
reduced diameter portion of said setback slide for
locking said setback slide in said housing, said
locking ball being receivable in said annular
grocve of said paeumatic button for unlocking said
setback slide whereby said firing pin is actuated

upon forward movement of seid pneumatic button,
then rearward movement of said setback slide, fol-

Jowed by forward movement of said setback slide.

2: A fuze for a pyrotechnic device as set forth in
claim 1 wherein said releasable means for locking said
firing pin in said setback slide comprises a second
locking ball engageable with the forwurd end of said fir-
ing pin, and a hole in said housing for receiving a por-
tion of said second locking ball thereby unlocking said
Firing pin.
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OTHER PURLICATIONS

Jet Propulsion; Apr. 1958; A Practical Mathematical
Approach To Grain Design; by Max W. Stone, pp.
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157] ABSTRACT

A flat, circular flare having a thin-walled plastic case
containing a disk of pyrotechnic material provided
with a star-center and having a fuze means for igniting
said pyrotechnic material. The flat, circular e is
launched from an aircraft by spinning and tie flare
floats or sails to the ground while burning.

2 Claims, 2 Drawing Figures
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HLUMINATING FLAKE HAVING HIGH DRAG
CONFIGURATION

STATEMUENT OF GOVERNRENT INTEREST

The invention described hewein may be manufac-
tured and used by or for ‘The Government of the United
States of Amcrica for governmental purposes without
the payment of any toyalties thercon or therefor,

BACKGROUND O THE INVENTION

The present invention telates to an illuminating flare
and more particularly to an iffuminating flare that is to
be launched fromn an aircraft for the purpose of iltu-
minating the area below the sireraft.

Various types of illuminating flares are prescatly
available for dropping from an aircraft and consist basi-
cally of a cannister or container of pyrotechnic com-
position which is suspended by a parachute. Such a
device is shown in U.S. Pat, No. 1,755,388 which is-
sued Apr. 22, 1930, to Georpe Clatk and Ernest Jongs.
While various improvements (o aircraft parachute
flares have been made over the yeavs, particularly with
improved ignition devices and better illuminating com-
positions, practically all Qares still utilize a parachute 1o
slow the descent of the flare in its fall to the ground.

The use of n parachute on an illuminating flare, how-
cver, has several disadvantapes, one of which is the
high cost of manafacturing and ripyging the patachute.

Also, after the illuminating composition is consumed, 3

the emipty contginer eftached to the parachute docs not
have ninch weight and the unit inay float and drift for
considetable vime and provide a hazard to air traffic.
This probleny of drilting aircraft parachute flares is of
particuler concern i a military zone where hundreds of
flares may be dropped in a very short timie.

SUMMARY OF THE INVENTION

The peusent invention relates to au itluminating fiare
that is designed for Lwnching from an aircraft without
using a parschute. A cast or pressed disk of itluminat-
ing composition is housed in a thin-walled plastic con-
tainer and a fuze is providsd in the center of the disk to
ignite the composition. The flare is launched by
spinning #bout an axis perpendicular to a flat disk sur-
face and pyroscopic forces arc generated which retard
the motion of the disk toward a low drag attitude.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a top plan view, partinlly broken away,
showing a preferred emboditnent of the present inven-
tion; end

F1G. 2 is a sectional view taken on line 2—2 of FIG.

DESCRIPTION OF THi: PREFERRED
EMBODIMENT

Referring now to the drawing. there is shown a circu-
lar disk 11 of illuininating composiiion that is enclosed
by housing 12 end cover 13, By wey of exainple, the il-
luminating composition might be comprised of about

109

2
SN pereeni of gronnlye Canagnesinn, abone 0 ey
cent ol sodin wiinade and abeut A% per oot ot a
resinous binder. Jovwg §3 i prefevably acie of g
themmoseiting plastic wetenicl and covee i

§ predunbly made o0 Grrnmopi Vi el A st
shaped ednter cavity o8 is providea to fecilivew surming
ol the ilumimwins composi.ion,

An siming tuze 18 i provided at the conter of the

star cavity to ignite the illuminating compasition. By
10 Way of example, arming ‘uze §3 might be of thie soin o

aim type which a:se well-known in the fuze art,

Generally, Giese spin 1o avm fuzes requive a firste spin

ratc to aram the fuze aud theu, upon decey of tie spin

rate, the fure will function to actuate a firing pin which
15 strikes & nrimer.,

Circular disk 11 is designed to meet the asvodynamic
requirements of » ligh dreg ilut piate and tie ratio of
the disk dicineter to s ickness must be st jeast 6to 1.
As flat piates extubin nign dreg only when the vroad

20 side of the plate is perpendicular to the uir {iow,
without some stabilizing farce a flat plaie wiil rot tree
fall in & hizh drag mode. By spianing tae dish vheut an
axis perpondiculer to the it plate, pyroscopc [orees
are pencrated that retard the motion of the plate

95 toward ¢ Jow drag attitud-,

By caleuiviioas ond experimenis conducted at Naval
Anmmunitan Bepot, Creac, Indiana, it bas deen deter-
mined that umiaitieg Jare with star-shaped cavities
that burn {rom th2 conter oacin he fashi:on of 5 rockat

ag Erain, bwm with ponmel efiicieacy of 40000 Cp.
scc/giam. Also it hias Leen determined thay s # five
million candiepover dare fiiis frora an aininde of
3,500 feet to o 2hivae ov 3,000 feat, theie is a circiis
lar erea o the ground on wile in diametes v ot o tilus

3¢ Minated v a mingee o 6.2 fumens par s aie fooi.
Twelve povinds of twshaating composilion com;rised
of about 58 percent of ronviated magnesin, woonut
37.5 percent ol sodium vitrate and we v 4.5 Derrant of
a resinous binger, bueiccu at 40,000 Ctso. 7 raa winl

40 Produce Dve millior wrudicsower for @ penet of 3.6

secondr. it vy Ceiea ied thnt 12 povads o wiandinat-

g coruponition conid b prested into w ebvenint aisk of

12 inchin in diamates and 2 iuthes taick, Duaing burn-

ing, the disk veill Inose mess o the rate of 0.207 sounds
persecand and, while burning, will fall abaat 270C feet,
We clriny
) L. An illuminating ftare having high dre; contigura-
tiot corapiiiing:
& circular dizh of iMnminvting composition Having a

50 dizmeter (o thich wess ratio ef at loast 6w 1,

a plastic contairer enclosing said circulir divk of illu.

miniting coimnosgition, and

means positioned By the cenier of seid ciie

for inniting said circuntar disk of iYhumi

55 POSILIDD VREISLY 1,070 ITRIE0N Said Veiadine

coinpasition burps fran the center u;,\.\-ami';'
toward vhe cdye.

2. An illuminating Tare asoset foith e chom 1
wherein a star-shepes cuviy 8 provided Wt cunter

60 ©f said citeular diek al illuminating composiion
facilitate burning.
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SMOKE SIGNAL DEVICE
STATEMENT OF OOVERNMENT INTEREST

The invention described herein may be menulac-
wured and used by or for the Government of the United
States of America for governmental purposss without
the payment of any royalties thereom or therefor.

BACKGROUND OF THE INVENTION

10
The present invention relatss 10 a signalling device

and more particularly to a signaling device which can
be launched by firing a pistol. _
Various devices have been employed in the past to

launch a pyrotechnic flare by a hand-held device. One s

velatively small device for launching flares is shown in
U. S. Pat. No. 3,044,360, whic’ issued July 17, 1962, to
Russeli O. Stefan and Anton 3. Lang. A guide tube
having 8 bore thersin is provided with a cylindrical fir-

ing pin that is spring biased by an expansive coil spr.ng. 20

The lower end of the tube is closed by a threaded plug
and the opposite, or upper end, is threaded. A flare car-
tridge is provided with an externally threaded nipple

which is threadedly engageabie in the upper end of the 28

tube.

In U. S. Pat. No. 3,102,477, which issued Sept. 3,
1963, to Russcll . Stefan and Anton G. Lang, there is
shown a device similar to that shown in U. S. Pat. No.

3,044,360, except there is shown an improved flare 4

cartridge. In this patented device, the fuse charge i ig-
nited in a manner to delay its burning and thus assure
that a substantial portion of the mass of the fuse will
remain unconsumed during a coasiderable portion of

the upward flight of the projertils, thereby contributing 35

to the momentum aiding in the ascent of the projectile
and deferring the ignition of the signal charge until the
projectile has reached an altitude where it will be an ef-
fective signal. The device of U. S. Pat. No. 3,102,477,

like that of U. S. Pat. No. 3,044,360, threadedly coa- 40

nects the projectile to the launcher.

While the devices of the above-mentioned pateats
perform adaquately, they have a disadvantage in that
the operator needs both hands to assemble the projec- M
tile to the launciier and also to Jisassemble the projec-
tile after tiring. Also, the time required to threadedly
attach and disconnect the projectile 1o the launcher is

relatively long and flares or signals cannot be rapidly
launched.

In U. S. Pat. No. 3,315,397, which issued Apr. 28,
1967, W Clarence W. Gilliam et al, a launching device
is shown having a circumferential groove on one end
that engages with a quick disconnect device that ia pro-

vided on the outer end of the projector tube. The quick 53

disconnect consists of a plurality of balls that are
separately retained in tapered holes that are of such
dimensions that a portion of the balls extend into the
inner diameter of the tube. A spring-biased sleeve in

provided on the outer diameter of the tube and the 40

inner bore of this sleeve is provided with a tape red por-
tion that is engageable with the balis. Lateral move-
ment of the sleeve causes the balis i move inwardly or
outwardly, depending upon the direction of travel of
the siceve. The balls are engageable with the circum-
ferential groove to lock the projectile case to the pro-
Jeclor tubs.
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SUMMARY OF THE INVENTIOH

The present invention relater W 3 sipnaling devise
which can bt sttached to barrel of a pmio! and

¢ launched by firing the pistol. An adspter it provided for

fitting the signaling device onio a barve! and a base hae-
ing a percumion cap therein is connected W the
adapter. A case having & Quantity of smoke-producing
composition is attzched to the forward end of the hase
and an ignition train is provided to ignits the composi-
tion upon detonation of the percussion csp by a projso-
tile fired from the pistol. During flight, the case i
separated from the base and a trail of colored smoke &
emitted from the aft end of the case.

It is therefore a general objert of the present inven-
tion to provide a signaling device which can be fired
from » pistol and thus eliminate the need for a special
launching device.

BRIEF DESCRIFTION OF THE DRAWING

F1G. 1 is 2 diagrammatic view showing a signaling
device atiached to a hand-held pistol; and

FIG. 2 is an enlarged scctional view showimg a
preferred embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring first to FIG. 1 of the drawing, there is
shown a preferred embodiment of the inventiom
wherein a smoke signaling device 11 is shown attached
to a pistol 12, Referring now to FI1G. 2 of the drawing,
the smoke signaling device 11 has an adapter 13 thm
has 2 bore 14 on one end to slip-fit onto the cuntside ofa
pisto! barrel 18. A pair of slits 16 and 17 are provided
to permit clearance for the front sight 18 and locking
lug 19 on pistol 12. A pair of holes 21 are provided i
adapter 13 forward of bore 14 to permit escapage of
gas generated by firing pistol 12

A base 22 is provided with 3 reduced diameter por-
tion 23 which fits into a second bore 24 of acapter 13.
A groove 28 s provided in reduced diameter portion
23 and a bead 26 is provided on the forward end of
adapter 13 and snaps into groove 25 10 hold base 12 to
adapter 13. A central bore 27 is provided in base 22
and a percussion primer 28 is positioned in bore 27.
Percussion primers are commercially available and, by
way of example, might be obtained from the Federal

$0 Cartridge Corp., Anoka, Minn. (Part No. 210) or from

Olin Mathieson Chemical Corp., Winchester-Western
Div., East Ahon, I, (Part No. 120M).

A case 29 is attached to the forward end of base 22
and a quantity of smoke-producing composition 30 is
provided within case 29. As shown in FIG. 2 of the
drawing, & groove 31 is provided in the forwa:d end of
base 22 and accommodates the aft end of case 29. Bal-
last 32, such as a quantity of lead, is provided in the for-
ward end of case 29 to provide stability during flight.
An ignition agent 33 and transfer agent 04 are provided
in the aft end of case 28 near percussion primer 28. An
ignition fuze 35 is provide! to ignite rhe smoke-produc-
ing composition upon ignition of transfer agent 34. An
orifice 36 is provided in base 22 1o permit passage of
heat and flame produced by the detonation of primer
28. By way of example, the smoke-producing composi-
tion 30 might be comprised, by weight, o” abou: 15.1
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Fluovesrent Red dye, abeut 22.6 perosnt of potassium
chiorsts, about 2.0 parcent of potassium bicariome:
about 11.0 percent of angar ansl about 342 peveent.
binder solution comprised, by weight, of sbout § pei-
cent of celiuiose nitrate camphor and abowt 92 percunt
of acetons. Also by way of example, ignition agem X3
might be comprised, by weight, of 2bowt 90 percent of
red load, about 16 percent of powdersd silicon and
about 4 percent of a copolymer binder comprisad of
about 79 mole percent of vinylidene luoride and about
21 mcle percent of hexaflluoropropylens. Transfer
agent M might be comprised, by weight, of about 60.7
percent of potassium nitrate, about 8.8 percent of pow-
dered amorphous boron, about 27 percent of atomized
aluminum and about 3.5 percent of the same
copolymer binder used in the ignition agent.

OPERATION

In operation, the smoke signaling device 11 is first
poaitioned on pistol 12, with slits 16 and 17 being
aligned to provide clearance for fromt sight 18 and
locking lug 19 on pistol 12. Pistol 12 is then aimed and
fired, and the bull:t which is fired strikes percussion
primer 28. The momentum of the striking billet will
cause the entirc assembly of smoke signaling device to
be projected from the pistol, however, detonation of
percussion primer 28 will cause adapter 13 w be
separated from tase 22 and adapter 13, which is light
weight, will travel only a short distance from the pistol.

The detonation of percussion primer 28 causes igni-
tion agent 33 to be ignited which, in turn, ignites
transfer agent 34 and smoke-producing composition
30. The gases generated by the combustion of these
buming products causes case 29 to be separated from
base 22 and a smoke trail is ¢mitted from the aft end of
case 29 as it travels through the air. It should be noted
that the flight of case 29 is due mainly to the impact of
the bullet fired from pistol 12, rather than from any
propulsion due from the burning of the smuke-produc-

S e

S

0

3

0

3s

40

b} ]

3,713, %4

., percent of Disperss Red 9 dya, sbow 13.1 peresmt of
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ing composition 30. Devices embodying the presem in-
vention have been made and tested at the Naval Am-
musition Depot, Crane, Ind., and have been obasrvad
to traw! betwoen 4350 and 590 feat.

We chaim:

1. A smoke signal adapeable for being launched by a

projectile fired froms pistol comprising:

an adapter for receiving the burrsl of a pintol,

a bese aeparably attached to one end of said adapesr
and having a central cavity tharsin, wiid base being
adaptable to be separated from said adapter during
launch,

a percussion primer potitio:'«d in said central cavity
of said base at a position opposed to the juncture
of said adapter and said base and positioned to de
detonated by a projectile fired through said barrel
of said pistol, whereupon detonation of said primer
separstes said base from said acupter,

a cylindrical case separably attached to said base,
said cylindrical ca:e having a domed-shaped foe
ward end,

a quantity of smoke-producing compositioa in said
cylindrical case, and

fuze means for igniting said smoke composition upon

dewonation of said percussion primer by a projec-
tile fired by said pistol whereby ignition bf said

smoke composition causes said case (o be
separated from said base.

2, A smoke signal as set fo. .h in claim 1 wherein said
adapter has at least one hole for venting gas generated
by firing said pistol.

3. A smoke signal as set forth in claim 1 whevein said
smol:e-producing compasition is comprised, by weight,
of about 30.2 percent of red dye, about 22.6 percent of
potassium chlorate, about 2 percent of potassium
bicarbonate, about 11 percent of sugar and about 342
percent of binder.

4. A smoke signal as set forth in claim 3 wherein said
binder is comprised, by weight, of about 8 percent of
sellulose nitrate and about 92 percent of aceione.
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157) ABSTRACT

A fuse and ejection device for an aircrafl parachute
flare having an expellant charge for separating a
parachute and flare from an outer container, a sta-
tionarily mounted delay fuse for igniting the expellant

> A ’ charge, and a rotatable triggering device for selective.
152) US. Cha..s ....102/85.2, 89/1.3 D, '02_”355- ly igniting different lengths of the delay fuse whereby
";-’85'6 the time of free fall of the parachute and flare within
lﬁ” Int Gl st st‘ C394|°. the outer container can be varied. A snl‘ely Iocking
(58] Field of Search........ooneu.n.es 102/85.2, 5"3'| 5:) ring is provided to prevent accidental triggering of the
. n. expellant charge and the safety locking ring is first
) removed by the pull of a lanyard secured tc a
156 « ) References Cited taunching aircraft and then the tanyard pulls a discon-
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VARIABLE DELAY FUSE rOR AIRCRAFT itiating parachute opening and iguitions of an illuminat-
PARACHUTE FLAKE ing composition. The varist!: delay fuse is provided

STATEMENT OF GOVERNMENT INTEREST

The invention described hereir may be manufac-
tured and used by or for the Government of the United
States of America for governmental purposes without
the payment of any royalties thercon or therefor.

BACKGROUND OF THE INVENTION

The present invention relates to a delay fuse for an
aircraft parachute flare and more particularly to a
dclay fuse having improved reliability and safety fea-
turea. '

An aircraft parachute flare is normally pravided with
three sections or components, nzmely a parachute, a
section containing a pyrotechnic composition and a
triggering mechanism. The triggering mechkanism, in
addition to igniting the pyrotechnic composition,
{roquently provides for a delay period so that the air-
craft parachute flare can free fall a predetermined
distance prior to parachute apeniitg. This free fall fea-
ture permits the aircraft parachute flare ¢ be launched
or dropped from relatively high altitudes, but prevents
ignition of the pyrotechnic composition until the
parachute flare is at an altitude such that light from the
flare will illuminate the ground below.

Various mechanisms and devices have herctofore
becn ecmployed to provide a delay period between time
of launch and ignition of the pyrotechnic composition.
One mechanical device is shown in U.S. Pat No.
2,144,056, which issued Jan. 17, 1939, to Ralph Hal-
bach. In this patented device, a timing arrangement
utilizing a standard clock mcchanism is employed to
actuate a locking bolt to produce an opening of the
parachut: casing whereupon the parachute is per-
mitted to open and the flare is ignited.

Another type of timing mechanism is shown and
described in U.S. Pat. No. 1,346,454, which issued July
13, 1920, to Harold HolL In this timing mechanism &
fuse is provided which has a fixed cap and base member
with an intermediate member containing fuse material.
The intermediate member is rotatable to provide dif-
ferent length of communication paihs between an elec-
tric igniter and a quick match element which ignites the
illuminating material.

As an aircraft parachute flare is an expendable item,

possibly the most important features on these flares are

the safety fcatures which attempt to prevent accidental
or premature ignition of the pyrotechnic composition.
As the illuminaung materials which are used in prescat
day flares provide extreine heat upon burning, any ac-
cidental ignition of these flares could result in a
catastrophic disaster, particularly if the flares are in
storage aboard a ship. In order to provide somec mea-
surc of safety, most present day flares are provided with
a saflety pin which is kept in position unti! the flarc is
mounted in & launching rack on an aircraft. Ia the event
the aircraft returns with flares, the safety pins are rein-
serted.

SUMMARY OF THE INVENTION

The pre- - ntinvention rclates to a variable delay fuse
which is removably attached to an aircraft flare and
which provides an adjustable delay period prior to a-
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with a safety locking ring which remains in position
until the aircraft parachute flare is launched from an
aircraft whersupon a lanyard attached to the aircrafy
causes the safety locking ring to bz fiest removed and
then the lanyard actuates a trigguering means. The trig-
gering means is rotatable relative to a stationarily at-
tached fuse cord whereby differcnt lengths of fusc cord
can be ignited to provide dilferent delay pericds
berween time of launch and ignition of the illuminating
composition. A safe position is provided for the trigger-
ing means and, when in this safe position, any ac-
cidental release of the triggering means will not ignite
the fuse cord.

It is therefore a gencral object of the present inven-
tion o provide a fuse assembly which is removably at-
tacked to an aircraft parachute flare whereby the fuse
can be stored separately from the itluminating com-
position and can be quickly assembled prior to use.

Other objects and advantages of the present inven-
tion will be readily appreciated as the samc becomes
hetter understood by refcrence to the following
detailed description when considered in connection
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FiG. 1 is » diagrammatic view showing a parachute
flare being ejected from its case;

FIG. 215 a top plan view of a preferred embodiment
of the present invention;

FIG. 3 is a longitudinal sectional view of a preferred
embodiment of the preseat invention,

FIG. 4 i1 a side view of 2 fuse housing showing
locking slots;

FiG. 5§ is a partial sectional view taken on line §—8§
of FIG. 2 and showing a detent arrzangement;

FIG. 6 is a top plan view of a fuse housing;

FIG. 7 is a partial sectional view taken on line 7--7
of FIG. 6;

FIG. 8 is a sectional view showing an c¢jection
plunger having Jelay elements; and

FIG. 9 is a plan view showing a lanyard assembly.

DESCKIPTION OF THE PREFERRED
EMBODIMENT

Relerring first to FIG. 1 of the drawings, there is
shown an aircraft parachute flare It which is in process
of being opened. Basically, 2n aircrait parachute flare
is comprised of a flare cemposition section 12 which
contains an illuminating material, 4 parachute section
13, and a fuse section 14. The flare composition section
12 and parachic section 13 are contained in a con-
taincr 28, to which the fuse section 14 is attached
through adapter housing 15. Container 28 is attached
to a launcher on an aircraft by means of brackets 16
and 17.

Refcrring now to FIGGS. 3 and 4 of the drawings, it
can be seen that fuse casc 18 is provided with grooves
18 which engage with pins 21 in adapter housing 15 so
that fuse s=ction 14 can be removably attached to
adapter housing 15. By way of exzmpie, three equally
spaced grooves 19 might ke provided in fuze .asc 18,
with each groove being provided with a vertical portion
22, a slanted portion 23, and a radiuced seat portion 24,
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A leaf spring 25 is attached to fuse case 18 adjacent
cach seat portion 24 to provide u locking force against
pins 21. When attaching fuse scction 14 to adapter
houting 18, pins 21 ave first engaged in vertical portion
22 of grooves 19, and then fuse case 18 is rotated so
that pins 21 are then zngaged in slanted portion 23
thereby drawing together fuse casc 18 with adapter
housing 15. Pins 21 then become scated in radiused
seat portion 24, and leaf springs 2§ provide an addi-
tional holding force against pins 21. By providing a
strong torque to fuse case 18, however, while holding
ad:ter housing 15 against rotation, fusc section 14 can
be removed, if desired.

As best shown in FIGYS. 2 and 3 of the drawings, a
dial plate 26 is provided in fusc case 18 and indicia on
dial plate 26 {adicates setting which provide different
frce f2)i distances before parachute opening is initiated.
Dial plate 26 is maintained in position hy lgcking ring
27 which is secured to fuse casc 18 by any conventional
means, such as screws or adhesive. A trigger assembly
31 is rotatably attached to dial plate 2¢ hy means of 3
rotor 32 which is fittzd in a hole in dial platc 26. A
resilient ring 33 is provided on the outer circumference
of rotor 32 10 provide a seal against moisture. An in-
dicator knob 34 is attiiched to rotor 32 By means of
screws 35 and kneb 34 is provided with a pointer 36
which points to the selected indicia on dial plate 26. As
shown in FIG. § of the drawingsx, dial plate 26 is pro-
vided with a plurality of indentations 37 un the bottom
side thercof, there being one indentation for each posi-
tion of indicia which is shown on the top of dial plate
26. A deten* 3R is provided in hole 39 in rotor 32 and
spring 41 biascs detent 38 against the bottom of dial
plate 26 sc that detent 38 can selectively engage dif-
ferent indentations 37.

A firing pin housing 42 is attached to rotor 32 and
firing pin 43 is slidably mounted in housing 42. Helical
spring 44 provided the driving vorce for firing pin 43.
Firing pin 43 is ret2ined in a cocked position by pull pin
45 which engages in an elongated shat 46 in firing pin
43. Pull pin 45 is provided with a spherical end 47 and
it can be seen that, in order to remove pull pin 45 irom
elorgated slot 46, spherical end 47 causes {iving pin 43
to move a very shoii distance backwards, thereby com-
pressing helical spring 44 an additional distance. It is
this eiongated slot 46 and spherical end 47 arrange-
ment that provides an extra large pulling force to
rcmove pull pin 45, thereby preventing accidental
relcase of firing pin 43. A short cable 48 is attached to
the upper end of pull pin 45 with cable 48 being dou-
bled 1o form a loop 49 on the outer end. A topgle Sh is
staked to cable 48, and a scat 52 is providcd in rotor 32
for seating togelc 51. A retaining groove 53 is provided
adjacent seat 52, and a safety locking ring 84 is enpage-
ablc in groove 53 to sccure toggle $1 to sotor 32 and,
consequcntly, to sccure pull pin 45 in slot 46 of firing
pin 43, As best shown in FIG. 2 of the drawings, locking
ring 54 is provided with threc nodes §5 which zre posi-
tioned approximately 90° apart. Nodes 8§ arc engagea-
blc in groove §3. The ends of locking ring S4 are at-
tached to an annual ring $6 and, by pulling on ring 86,
nod. . 8% cun be removed from groove 83.

A primer 61 is positioned in a holder 62 which is
mounted in kousing 42, and also a fixed delay and ejec-
tion triggering mechanism 63 is provided in holder 62.
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As hest shown in FIG. 8 of the drawings, three detay in-
crements 64, 68, and 66 are provided within an cjee-
tion plunger 67 and are ignited when primer 6) &
deonated and ignites ignition powder 68. The dclay im-
crements, in turn, ignite bluck powder charge 69 and
ar. annular ring 71 of black powder. By way of example,
delay increments 64, 65, anc 66 might bc comprised,
by weight, of 61 percent of barium chromate, 13 per-
cent of potassium perchlorate, and 26 percent of a
powdered alloy consisting of 70 percent zireonium and
30 pe‘rccnt nickel. Ejection plunger 67 is provided with
a pointed forward end 72 and a bore 73 provides a
passageway 30 that heat and flame from annular ring of
black powuer 71 can pass into the forward end and exit
through a plurality of holes 74 in pointed end 72 t0 ig-
nite a time delay fuse 75. A very weak spring 76 is prc.
vided within holder 62 to prcvent cjection plunger 67
{from engaging time delay fusc 75 until firing pin 43
strikes primer 61,

As best seen in FIGS. 6 and 7 of the drawings, time
dulay fuse 7§ is posiioned in an arc around an inner
periphetal edge of fuse case 18, A plurality of dowel
pins 77 are provided in fusc casc 18 1o maintain time
delay fusc 75 in a circular position. The beginning of
time delay fuse 75 is positioned by a flange 78 which
can bc made integral with fuse case 18. The terminal
end of fuse 75 passes turough a hole 79, and a
passageway 81 connects hole 79 with a quantity of
€jection powder 82. A ferrule 83 is provided on the tov-
riinal end of fus¢ 75 in order to maintain fuse 75 in
position in holc 79. An end cap 84 and spacer 85 arc
provided to enclose ejection powder 82 so that it will
not be affceted by mausture and the like. As thown in
FI1G. 6 of the drawings, arrow A indicaies the dircction
which the puinted end 72 of cjection plunger 67 is
pointing when pointer A6 shows ¢ “safe™ position. It
can be scen that if the device is accidentally fired, the
tire fuse 78 wili not be ignited. A slo: 86 is provided to
shield fuse 78 from any (iame and hcat coming through
holes 74 in the event fuse section 14 is triggered while
in a “safe™ position. Arrow B indicates the direction
which the pointed end 72 of ejection plunger 67 is
pointing when the pointer 36 shows a **14,000" {cet
position, and it can be seen a considerable delay will be
provided while a long length of time fusc 75 burns.
Arrow C indicates the direction which pointed end 72
of ejection plunger 67 is pointing when pointer 36
shows a 500" feet position, and it can be scen that a
very short length of fuse 78 will burn.

Housing 18 is provided with 2n aperture 87 and a
center portion 88 of fuse case 18 extends into aperture
18. It is in this center pertion 88 that ejection powder
82 and end cap 84 arc containcd, and the explosive
force from the detonation of powacer 82 will be chan-
ncled through aperture 87 to blow out end closurc 89
and cxpel Nlarc compasition section 12 and parachute
scction 13 from outer contancr 28. Aperture 87 i
threadzd so that when fuse case 18 is not attached to
adaptetr housing 1S, a plug cun be threaded into aper-
ture 87 to prevent moisture and dint from entering into
flarc composition section §2.

FIG. 9 of the drawings shows a lanyard cable 91 to
which a swivel ioop $2 is provided for fastening to an
aircraft. A snap 93 is provided on the other end of
cable 91 and is engogeable with loop 49 of cabie 48,
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and a loop 94 in lanvard cable 91 is provided w engage
ring 86.

OPERATION

For maximuin safety, fuse section 14 is not assem- 5

bled (o the asircraft parachute flare 11 until the flare is
to be put into use. When it 1s desired to mate fuse sec-
tion 14 to adapter housing 1S, any plug which is
threaded into aperture 87 must be removed. Also

6

heat and flame from the buming of powder chaige 71
pass through bore 73 and out of holes 74 in pointed end
72 of ejection plunger 67 and causc time delay fusc 78
to be ignited. Time delay fuse 75, in turn, causes ejcc-
tion powder 82 to be detonated whereupon end cap 83
and spacer 85 are forced out, and also end closurc 89 is
blown out, and flare composition section 12 and
parachute sgztion 13 are ejecied from container 28.

it can thus be seen that the present invention pro-

Incking ring S¢ should be in position and indicator !0 vides an imuroved variable delay fuse for an aircraft

knob 34 should be rotated until pointer 36 is indicating
3 “‘safe” position, as shown in FIG. 2 of the drawing.
Fuse scction 14 can then be mated with adapter hous-
ing 15 by engaging pins 21 in adapter housing 1§ with
grooves 19 in fuse case 18 and rotating fuse case 18 so
that pins 21 will be seated in radiused seat portions 24.
Immediately prior to mounting the aircraft parachute
flare 11 to the launcher on an aircralt, indicator knob
34 is turned so that pointer 36 will indicate the desired
free fall distance. For example, with pointes 36 point-
ing to 4000, the aircraft parachute flare will fall ap-
proximately 4,000 feet, before the flare compusition
section 12 and parachute section 13 will be ejected
from container 28. Upon aircraft parachute flare 11
being mounted to a launcher on an aircraft, snap 93 of
the lanyard is attached to loop 49 of cable 48 and ring
56 is attached 10 loop 94 of the lanyard. The length of
the lanyard cabie 91 between loop 94 and snap 93 is

such that a pull on cable 91 will first cause ring 56 to be 3q

pulled, which in tum causes locking ring 54 to be
removed from retaining groove 53 and then, after
locking ring 54 has been removed, the pulling force of
the lanyard cable will be applied to loop 49 and pull pin
45 will bc withdrawn ta release firing pin 43,

With pull pin 48 having cleared firing pin 43, spring
44 will drive firing pin 43 into primer 61 which, upon
dctonation, drives ejection plunger outwardly, whereu-
pon pointcd end 72 of ejection plunger 67 becomes

35

parachute flare which has improved safety featurcs to
prevent an acc Jintal ignition of the pyrotechnic
matenial inside the flare. Obviously many modificatior:s
and variations of the present invention are possible in

3 thc light of the above tcachings.

We claim:

1. A variable delay fuse ard ejection device for cject-
ing a flare und parachute from an outer container hav-
ing plurality of attaching pins thereon comprising,

a fuse-casc having a plurality of grooves which are
engageable cne each with the plurality of attaching
ﬂinq on said outer container and said fuze case
having a pluraliy of indentations on one surface
thercof,

a rotor rotatzbly mounted o said fuse case and pro.
vided with a spring-biased detent which is selec-
tively engageable with said indentations,

a charge of powdecr in said fuse case,

a time delay fuse positioned in an arc within said case
for igniting suid charge of powder,

trigger mechanism attached to said retor and adapia-
ble for igniting said time delay tuse at selected
positions, said trigger mechanism including a firing
pin, spring means for driving said firing pin, a pull
pin engageable with said rotor and said firing pin
for holding said firing pin in a cocked position and
ignition means for igniting said time delay fuzc
upon triggering of said firing pin, and

means for locking said trigger mechanism.

embedded in time delay fuse 78. Detonation of primer 40 2- A Vhri&‘ible delay fusc and ejection device a: set
61 causes hlack powder charge 68 to be ignited which,  forth in claim | wherein snid mcans for locking said
in turn, causes delay elements 64, 65, and €6 to be ig-  trigger mechanism include: a locking ring engageable
nitcd. These delay clements causc about a 2.second  With said rotor for preventing removal of said pull pin.
delay before powder charges 69 and 71 are ignited. The ¢ ¢ s o0
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FIRE RESISTANT PHOTOFLASH CARTRIDGE

STATEMENT OF GOVERNMENT INTEREST

The invention described herein may be manufac-
tured and used by or for the Government of the United
States of America for governmer:tal purposes withou!
*he payment of any royalties thereon or therefore.

BACKGROUND OF THE INVENTION

The present invention relates to a fiare canridge for
providing illumination in support of night aserial
photography, and more panticularly to a flare cartridge
which 18 insulated to delay ignition in the event of a fire
in the rrea where the cartridge is stored or locuted.

The military services are presently using s photoflash
cartridge which, after a fixed delay, explodes to provide
a high intensity flash. One such device is shown and
described in .S, Pat. No. 3,473,472, which issued Oct.
21, 1969, to diliy R. Pliss, Clarence W. Gil:am, snd
John €. Laswell. In this patent there is shown and
described a photoflash cartridge which, upon ejection
and aiter a fixed delzy, explodes to provide a high 'n-

tensity, short duration flash. An inner charge casc 1s

propelled or fired from a cartridge case and, after a
fixed delay, a homogencous explosive mixture is ignited
that causes the inner charge case to explode and the
surrounding flash compasition to be rapidly ignited.

Photoflash cartridges which are presently used by the
military services are reliable and provide good light
output, however, these photoflush cartridges have an
mherent weakness. In recent fires aboard ships it has
heen leamned that photoflash caitidges are one of the
first pyrotechnic items o be ejected or exploded by the
heat of the fire. In tests conducted at the Naval Ammu-
nition Depot, Crane, Indiana, it has been shown that in
the event of a fire caused by ignition of jet fuel,
photoflash cartridges mounted beneath an aircraft wing
are likely to eject and explode in about 26 seconds after
the jet fuel was ignited. Thus in about vaminute after a
fire s*arts involving an aircraft carrying photoflash car-
tridges, a fireman is susceptible to being hit by an
ejected or exploded cartridge.

SUMMARY OF THE INVENTION

1iie present invention relates to a photoflash car-
tndge which is insulated 30 that the cartridge will
withstund & burning jet fuel environment for a
minimum of S minutes. The photoflash cartridge is pro-
virded with a closed end that has an electric nrimer posi-
tioned therein and e disk of heat insulating material is
attact ¢d to the cinsed end. The remainder of the car-
tridge is covered with a heavy la,er of intumescent
vinyl material which is applied in thin layers to build up
to a thickness of about % of an inch.

BRIEF DESCRIPTION OF THE DRAWING

F1G. | is a top view of a preferred embodiment of the
presen: invention; and

45

2
DESCRIPTION OF THE PREFERRED
EMBODIMENT

Reforring no # to the drawing, there is shown »

s DSANRSSINY, o e U TP o

nilly R Blls, Qarence W. Gilliamn, and John E.
Lasv 2ll. A cartridge case 11 u substantially closed on
one »nd which is provided with a threaded hole 30 that
an clectric primer 12 can be threadedly connected

10 therein. The opposite end of cartridge cass 11 is open.

The closed end cf cartridge case 11 is provided with a
counterbore that is filled with an expelling charge 13.
auch as black powder. A photoflash composition 14 s
contained within case 18 and a clositi; disk 16 &s pro-

15 vided to close the end of case 18. Cap 17 is provided to

close the outer end of cartridge case 11.

A disk 18 »f beat insulating material i attached to
the closed end of cartridge case 11 and is prosvidec with
holes 21,22 and 23, which are provided a0 that elecin-

20 cq) contact can be made tc ignite primer 12, By way of

example, disk 18 might be made of grade AAA HE
sabestos-filled phenolic, which i sold commercially by
Raybestos-Manhattan, Inc., Bridgeport, Conn., and at-
tachcc to said case by cementing. The remander of
cartridge case 11 is covered with a heavy layer of intu-
mescent material 24. By way of cxample, the intu.
mescent material 24 night be Albi-89, an intumescent
vinyl material marketed by the Albi Mfg. Dept. — Ci.
ties Scrvice Co., Rockville, Conn The costing of Al-

30 1,89 material is applied in thin layers which are built.

up to provide a coating having a thickness of about &
ot an inch. 1t has been observed in tests conducted at
Naval Ammunition Depot, Crane, Indiana, thut a
photofiash cartridge having a disk 18 attached thereto

35 and a %inch layer of intumescent material will not ex-

plode or ignite for at least 7 minutes after expasure to a
burning jet uel ¢ :“ironment.
1 claim:
1. Afire esistant photoflash cartridge comprising
a cartridge case having a closed end and an open
end,
a charge of photoflash composition in said cantndge
case,
a cap closing the open end of saxd cartridge case,
an electric primer threadedly attached m said clo
end of said cartridge cone,
a disk of asbestos-filied phenolic material attached 10
the closed end of said cantnidge cass, said disk hav-
ing at least two holes therein for providing passage

50 for electrical conductor for carrying a carrent to
said primer, and

8 heavy layer of intumeacent vinyl material covering

said cap and the remaincier of said curtridge case

5 not covered bvy said dink of asbestos-filled phenolic

material.
3. A fire resistwnt photofiash castridge as ast forth in
claim 1 wherein saki disk of sabestos-Alled pherolic
material is aluached to said close end of seid cartridge

FIG. 3 is a side view, partially broken away, of a g0 case by cemanting.

preferred embodiment.
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3,698,968
Patented Oct. 17, 1972

1

3,698 968
PYROTECHNIC COMPOSITION
Duane M. Johnson, Bicknell, and Dounald R. Raiclton,
Winslow, Ind,, assignors to the United States of Amer-

2

provides upon combustion a smoke containing active sil-

ver-based nuclei active at temperatures up to —1° C.
Other obleets, features and many attendant advantapes

of this invention will become readily apprecialed as the

| | stme become bette s , renen . fol.
ica s represented by the Sceretury of the Navy b ;'"ﬁ: ‘l“‘:.".‘l“ ::,'f“r,."".d“ tood by reference to the fol

No Drawing, Liled Oct. 28, 1968, Scr. No. 772,067 owing detatled deseription.

Int. Q1. C06d 3/00 i B _
US. CL. 14919 3 Chiime DESCRIPTION OF THE INVENTION
10 [n accordance with the present invention an improved
ABSTRACT OF TIIE, DISCLOSURE pyrotechnic composition is tormulated which upon comn-

An improved pyrotechni ition comtaining & bustion yickls smoke containig silver iodide alone and
tnwiu’n: i(r: ﬁ’:’u wl\.r f:d]TC FO;!‘,’;(:M '?:,‘l"fm:l"f"mg Fo- sitver jodide complexes, The composition comprises silver

<in bin l_‘_"“?l‘].f; Than “'"L‘h““'.“)' m‘: Id' ‘f"d ":’ "";Io.xr)" iodate, potassium jodate, a wetal selecied from the gronp
resi lf ‘ILE 'lt.; l'lll(l o 3.[“. "‘"ly"' npllo ucts whic 15 Consisting of boron. aluminum, and magnesium or mix-
are useful W artificially moditying the weather, tures thereof, and ait epoxy resin binder.

— The tollowing exviarples given in the chart below will
. s e an better iHosttate the imvent:on put the invention should
GOVERNMENT INTEREST uot be comidered as limited to these examples.

The invention described herein may be manufactured oo AL the formulations below use bath silver jodate and
and used by or for the government of the United States potussiim iadate except Faample 1 wherein potassium
of America for povernmental purposes without the pay- iodate alone was used and Faample XVI (the standard)
ment of any toyalties thereon or therefor., potassitm nitrate was used instead of potassium iodate.
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BACKGROUND OF thir Q2.VWENTION

Many compositions and methods are known (o the art
which produce upon combustion or detonation anpntities
of finely divided silver jodide or silver iodide counplexes
which have use in artificially modifying the weather by
tutaing undercooled clouds i o ice particies for the pur-
pose of generating rain or 6. preventing the formation
o haile A need exists for a composition which will etli-
ciently produce Jarge quantitics of silver-based nuclei for
use in cloud seeding. The present invention provides an
improved pyvrotechnic composition which produces ice
freczing nuclei in greater quantitics than other pyrotech-
nic materials presently knowvn to the act.

SUMMARY

This invention relates to an improved pyrotechnic com-
position.

The general purpose is to provide a composition for
pyrotechmically generating sitver-based nuelei for use in
turning undercooled clouds into ice particles for the pur-
pose of generiating rain. Another purpose is to provide a
pyrotechime composition: which s simple and ineapen-
sive o formulate and safe to use. The composition also
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The cpoxy resin used was DER321, deseribed in Fpoxy
Resins by Lee and Neville, at page 9. ‘This resin system
is ligquid, has an epoxide equivalent of 187-193; average
molecular weight of 550-40t; and has viscosity at 25° ¢,
of 11L,000-16,000 centipoises. 1t cures completely at 25°
C.in less than 72 hours, and exhibits a low exotherm
with a reasonable pot life in the present (crmulations.
Other suitable epoxy resins may be used,

The ingredients of the above compositions were mixed
using a Cowles dissalver blade—air diiven. ‘The epoxy
was blended into a small amount of acetone (about 300
ml) awd the metallic toels added and mixed for about
two or three minutes, The wodates were added along with
more acctone (about 1200 ml), as needed, to naictain
a slurry, The slurry was mined at high blade speed for
abuout five minutes. ‘The mix was then removed and phaced
inan open pan in a well vemilated area and the acetone
was evaporaded ol by blowing air across it while con-
tinnously stirving the mix. When the mix crumbled and
broke up with stirring. the material was ready 10 be
screcned through o 30 mesh sereea. As soon as the com-
position was screened it was placed in sealed containers,
and is now ready for the pressing operation which should
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be complete within gix hours from the eml of the miving
cycle. ‘The aaderial was pressed at about 2000 psio It
iv very important to climinte moi-tur 2 in tie fimal prod-
et beciise it produces an exothermic reaction. In the
mixing procedure deseribed above, it was Found tha, one
of the ways 10 climinate the possibily of moisture is
to pour the composition after it is thoroughly mined into
aluminuny pans which are placed in a vacuum oven at
300 Co Under the aluminum pan is an aduminum block
which ucts as o heat sink, This sink hold= the temperature
of the composition to a minimum of abont 200 Cothvough
tho drying, thus allowing the acctone to vaporize s
rapidly as possible. After dryg, the composition is al-
fewed to ¢come up to room temperature prior to removal
from the oven, insuring no mowsture condensation on
removal of the composition from the oven. The compaosi-
tion may then be tramsterred to w sample powder ik tor
eventual pressing. No screen is acceasary.

Nucleation chliciencies of xamples XU, XIV and
XVI ware as follows (in nuclei/grams of theoretical silver
iodide):

(NH 2110 and 40X 12 at —5.5° C.

(X1V) 1AV at 6.5 C,
ex10ar sy (.
(XVh S.9N 100 at - S.0° C.

LAx10% at - 60

This comparison andicates that Fvunmples XHT and XtV
wsing potassim dodate as an ondizer are at least towr
times better than bxianple XVE Qhie standimd)y which
doex not include potassinn dodate but iasteid uses potass
s nitiale,

Hazard data on Example X1 which kas a pressed
density of 47 7 mrenicn i s as toliow <

Tmpact sensitivity ---36 kg, e,
Electrostatic sensitivity-——nu fire a1 joule
Eriction sensitivity---no dire at 220 11 s,
Lgnition lemperature--350" L,

Example XV which has a pressed density of 44.7 grams/
. in. shows the Tollowing hazard data:

Impact sensitivity —S3 kg, em.
Electrostatic sensitivity—no fire at 0.9 joule
briction sensitivity—-no fire at 2240 {t. 1bs,
Ignition temperature—365° C.

The usc of boron jn the formulation makes for o more
stable pyrotechnics composition which is safer o use.
The wse of an epoxy resin system seenis o be of delimte
advaniaae both in the mining procedume and the con-
solidittion procedure, The epoay resin sysiem wels or ¢n-
capsudates the compositions much better than the Laminae
system used in prioe art pyrotechnic compositions, ‘Lhe
hest evidence for this is seen when the friction seasitivity
of the compasitions are compated. For example, the pres-
ent improved compositions with the epovy system requites
25 times as much Mrictional energy before ignition oceurs
than the compoitions using Lominac bider, This indi-
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cates pood encapsutadion of e solild ingredients is ae-
curong wath the epony sveeme The epony teain biedet
SLer b o mproves the shiclt life of e aomposition,

D sudabanty of the pueotechme composttions as cloud
secdimg materiads has boen tecopnized by systematic 1e-
seaiehe These compositions itpon combustion form atom-
iz d by products xuch as silver iodide alone and the silver
iodide-potassium jodide complox, In use  undercouvled
Clonds were turned into dce particles by the introduction
ol the finely distributed complex whereby in certain cir-
custanees an jacreised rainlalt s obtained. Often the
pyrotechnic composition s carvied in a pyrotechnic de-
vice built into an aircradt which is ferried directly into
the clouds to be secded. The pyrotechnic is ignited and
the atomized cloud fieesize mnelei which are formed are
disposed Clouds ave alse sreded by doading rockets andd
attiltery missiles with the pyrotechnic composition and
firing them into preselected clouds,

Whitt is elaimed is:

L. A pyrotechnic composition comprising the follow-
ing:

Lo edients: Percent by weight

Sthvet dnlate oo 223 W
Potassiumy dodate _ o oo Lo .. L_.. 43 to 60
Wewom o000 L0 Ll L il I w8
VPONY resin ool L L e S 1ok

siid tesin beine o reaction prodduet of Risphenol A and
epwhilotobvdeing oo which s dded butyl glhveidy cther
as e ne dilnent and dicthviene tamine which s w
vurine arent.

2 1 he composition of claim 1 1o which eilsonite s
added e an amaoun danging lrom 3 009 pereent by
weitht,

S A pyiatechnic composition comprising

silver wdates

Pt sinn iodate:

a4 ometd selected from the proup counsisting of silicon,

boron, aluminum, masnesium and mixtares thacet;
and

an epoNy resin,
which upon combuostion vields a silver indide-potassium
iodide complen for use in weather modihication,
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1
PORTABLE MORSE CODE SIGMNALING DEVICE

STATEMENT OF GOVERNMENT INTEREST

The inventica described herein may be manufi and
used by or for the Gavernment of the United States of Amer-
ica for governmental purposes without the paymem of amy
royalties thereon or therefor. :

BACKGROUND OF THE INVENTION

The present invention relater to a hand-held signaling
device and more particularly to a signaling device which will
flash an infrared Morse code signal.

Varicus hand-held signaling devices are available for flash-
mg Morse coded signals. For example, in U. S. Pat. No.
3,001,185, which issued 3ept 19, 1961, to Charles L. Cleek,
there i shown a hind-held signaling device which has a
shutter that is mechanically actuated by depressing a trigger.
The depression of the trigger also closes a normally open cir-
cuit and energizes a light source.

Another signaling device is shown in . S. Pat. No.
3,142,052, which issued July 21, 1964, to N. E. Tambert. A
spring wound motor is provided for driving an electric genera-
tor and a rotatable contact member. The generator energizes a
light source and the rotatable contact member engages & plu-
rality of spaced contacts to open and close a circuit thereby
de-energizing and energizing the light source.

SUMMARY OF THE INVENTION

The present invention relates to a signaling device which
flashes a coded signal which is clectronically generated. A
selector ring is provided for selecting one pair of a plurality of
pairs of letters which can be generated. A shift register having
a plunality of flip-flops is provided and a first oscillator is pro-
vided for pulsing the shift register which, vpon cleaning, pro-
vides a coded output which causes a light emitting diode to be
encrgized and de-energized. A second osciliator is provided to
pulse an encoder which selects different letters which are to
be transmitted and resets the flip-flops in the shift register. A
tone oscillator is also provided so that an audio signal can be
received by a viewer.

BRIEF DESCRIPTION OF THE DRAWINGS

2

A dicde emx ~Her 3 & provided to select a particular pairof
letters that are t be gr.nerated from the output of shift register
17. Switchee ¢ 1-48 are provided in diode encoder 34, along
with diodzs 8°-57, and a particular pair of switches are

3 delected and cr sed by operxling code selector ting 13 As

10

15

20

25

30

is

40

shown in FIG. 3 of the drawings switches 41 and 42 are pmited,
42 and 44 are paired, 45 and 46 are paired, and 47 and 48 are
paired.

" A pair of input iines £8 and 59 are provided for encoder M
and the set *¢  ninals of flip-flops 22, 24, 26, and 28 are con-
nectad to lines 58 71d 5. Isolation diode 51 is placed between
liris 8 and the set terminals of flip-flops 22, 24, 26, and 28,
and likewisz, isolation diode 82 is placed between line $9 and
the sct terminals of flin-flops 22, 24, 26, and 28. It can thus be
seen that flit-fiops 22, 24, 26, and 28 are set when either line
8% or line 59 is pulsed. The set terminal of flip-flop 23 & con-
nected to line 53 through switch 42 and isolztion diode §7 and
also the set terminal of flip-flop 23 is connected to line §9
through switch 45 and isolation diode 56. Additionally, the set
terminal of flip-flop 23 is connected to line §9 through switch
47 and ciode 57. The set terminid of flip-flop 25 is connected
to line 59 through switch 41 and isolation diode §5. The set
terminal of flip-flop 27 is connected to line $8 through switch
44 and isolation diode £3 and also to line 89 through switch 43
and isolation diode 54. Leti¢r oscillator 61 is provided for
pulsing encoder 34 and non-iaverting bufler 62 provides the
necessary current. Lines §8 and §9 are alternately pulsed to
schieve the twe latter Morse code combinations which result
from a particu'ar switch setting. As shown in FIG. § of the
drawings, when switches 41 and 42 are closed, the letters R
and D are formed, when switches 43 and 44 are closed, the let-
ters M and U are formexd, when s'witches 45 and 46 are cl .
the letters M and H are formed, and when switches 47
are closed, the letters D and M are formed.

Alternate pulses on lines 58 and 59 result from the NAND
opic between flip-flop 63 and selector gate 64, which includes
two NAND gates 65 and 66. Flip-1lop 63 is t.ggled by the buf-
fered outprt of letter oscillator 61 and the output of NAND
gate 65 is high when the 1 output of flip-flap 63 is low and the
A output of buffer 62 goes Inw. This logical cohdition is
satisfied with every ather pulse from letter oscillator 61. The
output of NAND gzte 66 goes high when the 0 output of flip-
flop 63 goes low at the same time the A output of buffer 62 is

F1G. 1 is a plan view, partially broken away, showing a 45 jow,

preferred embodiment of the present invention;

FIG. 2 is a block diagram of a preferred embodiment of the
present invention,

FIG. 3 is a circuit schematic diagram of a preferred embodi-
ment of the present invention;

FIG. 4 is a series of waveforms illustrating the functioning of
e preferred embodiment of the present invention, and

F1G. § is a chart showing switch settings to generate various
Morse code signals.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring first to FIG. 1 of the drawing there is shown a
hand-held signaling device having a case 11, off-on switch 12,
code selector ring 13, light source 14 and lens 18. By way of
example, in order to meke the case 11 more water-tight, off-
on switch 12 and a plurelity of switches which are operated by
code selector ring 13, might be of the reed type which are
pivolable by magnetic means. Batteries 16 ar: provided for
energizing light source 14,

Referring now to FIGS. 2, 3, and 8 of the drawings, forma-
uon of Morse code letters is accomplished by presetting
specific flip-flops in a shift register 17 and then clearing shift
register 17 by pulsing the common shift line 18. Shift register
17 s made up of eight flip-flops 21-28 and the common shit
line 18 is supplicd with pulses from period oscillatur 29 which
is comprised of transistors 31 and 32. A non-inverting buffer
33 provides the nzcessary current to drive shift line 1.8. Shift
line \8 is continuvusly pulsed which results in a continuoun
clearing of the flip-flops in shift register 17,

0

58

60

65

The output ‘oltage taken from flip-flop gl. which is
represent xi 4 waveform g in FIG. 4 of the drawings, provides
one source of the driving voltage for current amplfier 67
which drives light »mitting diode 68. Ia ordet to provide an
& wlio signal as we!l as 3 visual one, the coded driving voltage is
interrupizd at an audio rate. The aztual driving voltage ap-
glied to currs+it amplificr 67, wnich includes transistors 71,
72, and 73, 1s 2 cormpadite voliLpe logically generated from the
outyut of shift register 17 and a tone oscillator 74. Voltage is
anplied to the input of wransistor 71 only when the outputs
from flip-flop 2i and flip-flop 75 are in their low states. As
showa in FIGS. 2 and 3 of the drawings, the output of flip-flup
71 and the output of {lip-flop 75 wre combined in NAND gate
76.

Tone cscillator 74 is comprised of a unijunction transistor
77 utilized in a relaxation circuit comprised of resistors 81, 82,
and 83 and capacitor 84. The output across resister 83 is used
to overdrive a voltage amplifier circuit comprised of transistor
85 and resistor 86. This arrangement serves to square the out-
put ~zaveform and make it compatible with the toggic input of
fiip-flop 78. Flip-flop 78 scrves to generate a square wave volt-
sge used for one logic input to NAND gate 76, with the other
logic input being supplied from flip-flop 21 in shift register 17.

70  [n operation, assuming the letters D and R are to be trans-

mitted in Morse code, selector ring 13 is turmned to a rarked
position and switches 41 and 42 are clos2d. The other switches
in esicoder 34 remain open. The bufTered output from letter
oscillator 61 alternately pulses input lines 58 and 59. (See

75 waveform b of FIG. 4). Assuming that line 58 is first pulse,
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(sec waveform ¢) flip-flops 22, 23, 34, 26 and 28 are set,
thown in FIGS. 3 ant 8 of the drawir.gs, duc to switch 42 being
closed. Next the period osciliator 29 will provide pulses, 10 the
common shift line 18 of shift register 17. (Sec waveform e of
F1G. 4). The output from fip-fiop 21 will represent, in Morse S
code, the letter D (— °) (see waveform g) and this output is
supplied as one input to gate 76. Tone oscillator 74 also wup-
plies an output to gate 76 and the output from gate 76, which
is illustrated as waveform 4 in F1G. 4, is supplied to amplificr
76 and light emitting diodc 68. By way of example, diode 68 10
might be of the type PEX 1206 manfactured by Texas Instru-
ments, Inc., Dallas, Texss, and which is designed to emiit near-
infrared light when forward biased. It should be noted that the

~ device shown in F1G. 3 does not transmut any sound, but

rather is designed so that the infrarec irht can be ditected 13
and then converted into sound by an i, .prupriale receiver.

As shown by waveforms ¢ and d of FIG. 4, the outputs of
flip-flop 63 alternately go high and low, which alternately pul-
ses lines 8 and 89. When line 59 is pulted, (see waveform f)
flip-flops 22, 24, 25, 26, and 28 are set, as shown in FIGS. 3 20
and § of the drawings, due to switch 41 being close . Pulses
from period oscillztor 29, which are applied 1o common shift
line 18, will clear shiff register 17 and the output from flip-flop
21 will reprevent, in Morse code, the letter R (- — *). As jong
as switches 41 and 42 rerauin ciosed, and with lines 58 and 59 23
being alternately pulsed, the letters D and R will be altemately
transmitted in Morse code. As illustrated in FIG. § of the
drawings, other switch settings will cause other letter com-
binatinns to be flashed by diode 68.

We claim: 30

1. A hand-hs!d signaling device for flashing light in Morse
Code comprising,

a light source,

normally open circuit means for energizing said light source 35

35

.:J‘ [NV RO PR VSRR

,684
4

including a source of energy,

a shift register having a plurslity of flip-flops for intermit-
tently closing said normally open circuit means and enen
gizing said light source,

an encoder having @ plurality of switches arranged in first
and second circuit paths and connected to selected flip-
flops in said shift register,

a first oscillator connected to said shift register fur pulsing
and clearing said flip-flops in said shift register,

a second oscillator, axd

a selector gate connected between said second oscillator

and said encoder for alternately switching the output of
said second oscillator to said first and second circuit paths
whereby a first arrangement of flip-flop settings is made
in said shift register when said first circuit path is con-
nected between said encoder and said shift repister
thereby intermittently energizing said light source to flash
in Morse Code a first alphabetical letter when said shift
register is pulsed and cleared, and whereby a second ar-
rangement of flip-flop settings is made in said shift re-
gister when said second circuit path is copnected between
said encoder and said shift register thereby intezmittently
energizing said light source to flash in Morse Code &
second alphabetical letter different from said first
alphabetical letter when said shift register i1s pulsed and
cleared.

2. A hand-held signaling device as set forth in claim §
wherein said light source is a light emitting diode.

3. A hand-held signaling device as set forth in clzim 1 hav-
ing « tone oscillator and a NAND gate for combining the out-
put of szid shift register and the output of said tone oscillator
whereby the output of said shift register is interrupted at an
audio rate.
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{57} ABSTRACT

A practice bomb having a signal cantridge for locating the
point of impact of said practice bomb after an airdrop and
having means for arming the practice bomb during Sight of
said practice bomb by actuation of an arming pin connccted to
foldable fins which open upon high velogity of said practice
bomb.
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PRACTICE BOMB

STATEMENT OF GOVERNMENT INTEREST

The invention described herein may be manufactured and
used by or for the Government of the United States of Amer-
ica for govemmental purposes without the payment of any
royalties thercon or therefor.

BACKGROUND OF THE INVENTION

The present invention 1elates to a practice bomb which will
provide a visual indication of the point of impact after an air-
drop. and more particularly to a practice bomb which
becomes armed during flight to provide maximum safety prior
to launch from an aircraft.

Practice bombs which do not contain a large quantity of
high explosives are in general training use by the various mili-
tary departments. Practice bombs are relatively inexpensive,
a8 compared to high-explosives bombs, and these bombs
usually carry a small explosive charge to mark the point of im.
pact of the practice bomb. Although the explosive charge in
most practice bombs is not sufficicridy ‘large, various safety

precautions must be taken to prevent accidentai discharge of -

thesc bombs. A premature detonation of a practice bomb on
shipboard, for example, could cause fucls or high explosives to
ignite and create a large peril to the ship and to those aboard.
In order to prevent such an occurrence, most practice bombs
arc maintaincd in a sale or unarmed condition until the prac-
tice bomb scparates from the launching aircraft.

By way of cxamgle, in U S. Pat. No. 2,108,818, whichissucd
Feb. 22, 193¢, to Sargent P. Huff and Arthur Adelmar, there
is shown a practice bomb which remaing in an unarmed condi-
tion until .the practice bomb separates from the aircraft. A
wire, which has one end attached to the aircraft, prevents
movement of a bolt that extends between a firing pin and a
cartridge Upon launch of the practice bomb, the wire remains
with the aircraft, and the bolt moves to permit 2rming of the
practice bonib.

The main objection to arming devices which arm weapons
upon separatior of the weapan from the carrying vehicle is
that inadvertent {aunchings always drop armed weapons. For
example, should either a high explasive or practice bomb fall
from an aircraft while taxiing across the deck of an aircraft
carrict, a highly dangerous condition arises if the bomb
becomes armed due to the mere separation of the bamb from
the aircraft. As many practice bombs dctonate on impact, it is
highly probablc that practice bombs of the type shown in the
aforcsaid patent, would detonate if they were inadvertently
dropped while an aircraft were taxiing.

SUMMARY OF THE INVENTION

The present invention relates to a practice bomb which has
foldabie fins which unfold due t the high velocity of the-bomb
during a drap. A signal cartridge is provided in the bomb and
is designed to be detonated upon impact of the bomb. The
signal cartridge is maintained in a safc or unarmed condition,
however, until the fins are unfolded. Thus a short fall, such as
raight occur during taxiing of an aircrafl, will not be sufficient
to arm the practice bomb of the present invention.

BRIEF DESCRIPTION OF THE DRAWING

* FIG. 1 is a side view, partially broken away, showing a
preferred embodiment of the present invention;

FIG. 2 is a sectional view showing a signal cartridge and
arming mechanism in a safe condition;

FIG. 3 is a view showing a practice bomb in a dcscent stage.
and

FIG. 4 is a sectional view similar to F1G. 2 of the drawings
only showing an armed condition

DESCRIPTION OF THE PREFERRED EMBODIMENT

Refesring now to the drawing, there is shown a practice

i

3,635,102

2

marking section 13. As best shown in FIG. 3 of the deawing,
fins 12 are designed to be opened by action of the ainstream as
the practice bomb free falls from a launching aircraft Ar: arm-
ing pin 14 is provided to maintain the impact-marking secton
13 in 1 “aafe” or unarmed condition. A cable 15 cornects
arming pin 14 with fins 12 so that when fins 12 are unfolded
pin 14 is withdrawn from section t3.

Referring now to FIGS. 2 and 4 of the drawing the izmpact-
marking section 1> has a body 16 having centra® Fores 17 and
18 therein. A firing pin device 19 threadedly engager and
closes one end of bore 17 and has a firing p1n tang 21 on the
inner end thereof. A signal cartridge 22 having a primer 23,2
quantity of pistol powder 24, and a quantity of phosohonus
composition 28 is provided in signal cantndgze 22. An mertia
slceve 26 (s positioned around the outside of signal carridpe
22 and provides additional momentum for signal cartrcpe 22
on impact of the pracuce bomb. An armung stop pin 27 s
slidably mounted through the wall of body 16 and. as shown in
FIG 2 of the drawing, protrudes into hore 17 between the for-
ward end of signal cartridge 22 and the end of firing pin tang
21, It can readily be seen that, when in position as shoan in
FIG. 2 of the drawing, armung stop pin 27 prevents pnmer 23
in signal cartridge 22 from eugaging firing pin tang 2. A
spring 28 1s provided for biasing arming stop pin 27 outaardly,
however, movement of arnung stop pin 27 is preventad unal
rod 3 is withdrawn from engagement with arming stop pin 27
and boss 32 on body 16. A spring 33 in slexve M is peovded
for withdrawing rod 31 from engagement with arming siop pin
27, however, movement of rod 31 is constrained by coner pin
38 and arming pin 14 As best shown in FIG. &4 of the drawng,
a spring 36 is providec around firing pin tang 21 to separate
signal cartndge 22 from firing pin tang 21 until the time of im-
pact of the practice bomb.

OPERATION

During sterage and prior to loading onto a launching air-
craft, cotter pin 35 is kept in ~osition and keeps the practice
bomb in a “safe’’ condition. The practice bomb is attached to
the aircraft by means of lugs 37 and 38 with fins 12 betng ina
closed position, as shown in FIG 1 of the drawing. Afer load-
ing into the bomb shackles, cotter pin 35 is removed, however,
the practice bomb is still in a "safe” condition, as armung stop
pin 27 prevents contact between primer 23 in signal cartridge
22 and arming stop pin 27, is. ir tum, reti ned in posation by
rod 31.

Upon release of the practice bomb by the launching air-
crafl, the airstream causes (ins 12 to open and arming pin 14is
withdrawn by cable 15 which is attached to fins 12 Upon
removal of arming pin 14, spnng 33 actuates rod 31 and rod
31 is withdrawn from engagement with arming stoo pan 27.
Spring 28 then moves arming stop pin 27 outwurdls thereby
clearing the path of signal cartridge 22. As signal cartndge 22
is preferably loosely fitted in bores 17 and 18 of “ody 16,
signal cartndge 22 moves forward and contacts sonng 36,
which prevents primer 23 from engaging finng pin tang 21.

Upon impact of the practice bomb wath the ground. ot some
target, the momentum of signal cartridge 22 causes pnmer 23
io strike firing pin tang 21 and detonation of primer 23 causes
ignition of pistol powder 24 which, in turn, ignites phosphorus
composition 28 to provide a visual indicauon of the pomt of
impact of the practice bomb.

We claim:

1. A practice bomb compnising,

a bomb case,

fins pivotally attached to said bomb case and adaprable for

opening upon launching of said practice bomb,

a firing pin stationarily mounted in said bomb case.

marking means shdably mounted within said bomb case and

engageable with said finng pin for indicating the point of
impact of said bomb case, and

arming means connected to said fins for arming said prac-
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bomb having a bomb case 11, foldable fins 12 and an impact- 75 tice bomb upon opening of said fins.
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2. A practice bomb as set forth in claim 1 wherein said ing means includes an armiag stop pin positioned between said

marking means comprises a signal cartridge having a primer, a firing pin and said signal cartridge for preventing ignition of
quantity of smokeless powder and a quantity of phosphorus ~  said signal cartridge until said tirs open. i
: composition whereupon impact of said practice bomb said 4. A practice bomb a3 set forth in claim 2 wherein an inertia
3 primer strikes said firing pin therchy igniting snid smokeless 3 sleeve is attached to said signal cartridge to facilitate move.
powcer which in tum ignites and expels suid phosphorus com. ~ Ment of said signal cartridge upon impact of said practice
position. bomb.
4 ! 3. A practice bomb as set forth in claim 2 wherein said arm- ¢ s 00
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ABSTRACT: A device for manually or automatically punctur-
ing one of more carbon dioxide cartridges for use in inflating a

INFLATING A LIFE PRESERVER life preserver. A water-soluble disk is used to prevent move-
4 Claims, 4 Drawing Figs. ment of a sprir g-biased piston, and upon dissolving of this
water-soluble disk, the spring-biased cylinder moves to
[32] US.Cluoiiiiiimnsiiins s 29212,138' withdraw a stop thereby permitting actuation of toggle linkage
to drive one or more plungers which puncture one or more
(51) DAt CLl....iiiiiennsisteeane B6TH 7/3; carbon dioxide cartridges. A one-way valve which is actuated
(30] FleddolSearch.......covviimnninnnnsinssirnnnn, 222/5'l * by water pressure is provided to prevent high humidity or
9/318 water spray from dissolving the water-soluble disk. A cable is
also provided which can be used to actuate the toggle linkage
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DEVICE FOR MANUALLY OR AUTOMATICALLY
INFLATING A LIFE PRESERVER

STATEMENT OF GOVERNMENT INTEREST

The invention deacribed herein may be manufactured and
used by ot for the Government of the United States of Amer-
fca for governmental purposes without the payment of any
royalties thereon or therefor.

BACKGROUND OF THE INVENTION

The present invention relates to a device for actuating a life
preserver, such as a jacket, and more particularly to a device
which can be operated manually and which will also operate
automatically upon being immersed in water.

Life jackets which are inflatable by gas are well known and
are used by both civilian and military personnel. These well-
known devices are generslly provided with a carbon dioxide

_cantridge  which, upon puncturing by manual operation,

releases carbon dioxide to inflate the jacket. The only disad-
vantage to thesc presently available devices is that, if the
wearer of the life preserver is a small child, the child may not
be able to actuate the device particularly if the child suddenly
falls into the water and is frightened, and also adults, such as
military personnel, may be injured or unconscious, and may
not be capable of operating a manual device.

Various devices have been provided to permit automatic in-
flation of a life preserver upon entering water, In U.S. Pat. No.
2,964,050, which issued Dec. 13, 1960, to Joseph F. Hovak, a
container of compressed air is provided with a spring loaded
valve which, when depressed, permits flow of the gas from the
container to an inflatable body. A plunger which is loaded by a
coiled spring is provided to depress the valve, but is prevented
from movement by a liquid disintegrable body composed of
aspirin or the like. Upon entering the water, the disintegrable
body dissolves, and the plunger is driven by a spring agajnst
the valve to permit passage of compressed air from the con-
tainer into the inflatable body.

Another automatically inflatable life preserver is shown and
described in U.S. Pat. No. 3,127,624, which issued Apr. 7,
1964, 1o Ted J. Kubit and William S. Stanto... In this patented
device, a puncturing needle is stationarily founted in a hous-
ing, and a carbon dioxide cartridge is positioned so that it can
be moved against the puncturing needle by a cam attached to
a pivotal element. A spring mechanism is provided to move
the pivotal element but is restrained by a stop mechanism
which includes a sugar cube. Upon entering water, the sugar
cube dissolves and the spring mechanism moves the cartridge
against the puncturing needle. A cable is provid=d so that the
pivotal element can also be manually actuated.

The main disadvantage to most heretofore available actuat-
ing devices is that there is no protection from water spray or
high humidity and the device can be triggered without enter-
ing water.

SUMMARY OF THE INVENTION

The present invention relates to an inflatable device for life
preservers which can be manuaily actuated by pulling a cable
and which will automatically actuate when a wearer of the life
preserver enters water. A pair of gas cartridges are threadedly
agached to a housing and first and second puncturing ele-
ments are provided for puncturing these gas cartridges. A tog-
gle mechanism, which is spring drivable, is provided to actuate
the first and second puncturing elements, but a latch is pro-
vided to retain the toggle mechanism in a cocked position. A
spring-drivable piston is provided as a release mechanism for
the latch, but mov_nient of the piston is prevented by a soluble
disk positivned in a cylinder containing the piston. A one way
valve is provided to prevent water spray from eatering into the
cylinder containing the soluble disk. A cable is provided to ac-
tuate the toggle mechanism by pulling.

It is therefore a general object of the present invention to
provide a device which will automatically inflate a life
preserver when immersed in water.
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BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a plan view, partially in section and partially
broken away, showing a preferred embodiment of the present
invention,

F1G. 2is a plan view of a {utching bar;

FIG. 3 is a sectional view of slidabie stop; and

F1G. 4 is a plan view of a bifurcated plunger.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawing, there is shown a housing 11
to which first and second gas cartridges 12 and 13 are
threadediy attached. Although a pair of cartridges are shown,
it should be understood that a single cartridge could be util-
ized when the item to be: inflated is of amall capacity. A fasten-
ing hole 14 and an inflation hole 18 are provided to facilitate
the securing of the present invention to a life preserver (not
shown). A plunger 16 is provided for each gas cartridge and
each plunger is slidable in a bore 17 and biased away from the
end of the gas cartridge by a spring 18. A sealing ring 19 is
provided around the periphery of plunger 16 to prevent exces-
sive loss of gas when the gas cartridges are punctured. Upon
puncturing of the gas cartridges, gas passes through ho'e 21
and then through inflation hole 15 to which an inflatable
device is attached.

A pressure bar 22 is provided to move plungers 16 and
pushing pads 23 and 24 arc pivotally attached to driving bar
22 by means of pins 25 and 26, respectively Pushing pads 23
and 24 are curved to fit the curvaiure of the heads 27 of plun-
gers 16. A toggle mechanism, comprised of yoke 28 and links
31 and 32 is provided to actuate pressure bar 22. One end of
link 31 is pivotally attached to housing 11 by means of pin 33
while one end of link 32 is pivotally attached to pressure bar
22 by means of pin 3. The other ends of links 31 and 32 are
attached to yoke 28 hy means of pin 35. Yoke 28 is slidably
mounted in bore 36 in housing 11 and a spring 37 is provided
which fumishes the driving force for movement of the toggle
mechatiism. i

A latch 38 is pivotally attached to housing 11 by mcans of
pin 40 and the toggle mechanism is connected to latch 38 by
link 29 which has one end attached to latch 38 by means of pin
30 and the other end connccted to pin 35. One end of latch J&
is engageable with latching bar 39 which is rotatably mounted
to housing 11, and is normally prevented from rotation by
slidable stop 41. As shawn in FIGS. 1 and 2 of the drawing, a
tang 42 and a slot 43 are provided on latching bar 39. Tang 42
is engageable with slidable stop 41 and latch 38 is engageable
in slot 43. Slidable stop 41 is connected to piston 44 by means
of pin 45 which passes through an elongated hole 46 in slida-
ble stop 41. As will be more fully hereinafter expiained, ¢lon-
gated hole 46 permits movement of stidable stop 41 while
piston 44 remains stationary, thereby permitting manual
operation of the device of the present invention. A spring 47 is
provided in a bore 48 in slidable stop 41 and spring 47 biases
piston 44 and slidable stop 41 as far apart as elongated hole 46
permits.

Piston 44 is slidably mounted in cylinder 49 and a pisto:
spring 81 is provided to move piston 44. A solublc disk 52 of
suitable matenial is provided to prevent movement of piston
44 until the mechanism is immersed in water, such as occa-
sioned by a person falling off a boat. A valve mechanism $3,
which is kept closed with a very weak spring 54 is provided to
prevent water spray ot rain from affecting soluble disk §2. A
threaded cap 58 closes cylinder 49 and cap 88 is provided with
a plurality of holes 56 that permit water to enter cylinder 49
when the water pressure is sufficient to depress spring $4 and
open vaive §3.

A release lever 57 is pivotally attached to housing 11 by pin
58, and release lever 47 is connected to slidable stop 41 by
means of pin 59 which passes through hole 61 in slidable stop
41 and elongnted slot 62 in release lever §7. One end of cable
6J is attached to release lever 57 and the other end of cable 63
is attached to a small ring 64 through which cable 65 passes. A
bifurcated plunger 66 is attached to latch 38 by pin 67 and a
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spring 68 in a bore 69 in housing 11 is providad for moving
plunger 66 and rotating latch 38 about pin 39. A handle 71 is
connected to one end of cable 63 to facilitate pulling of cable
65 and the other end of cable 65 is attached to bifurcated

plunger 66.
OPERATION

Asuming the inflation device is in a cocked position, &
shown in F1G. 1 of the drawing, upon entering water by a per-
son wearing the device, water enters through holes 56 in cap
8S and water pressure opens valve 33 to permit entry of water
into cylinder 49. Soluble disk 52 is dissolved by the water in
cylinder 49 whereupon spring 51 moves piston 44 which, in
turn, pulls alidable stop 41 a sufficient distance to be clear of
tang 42 on latching bar 39. Latch 38 applies a pushing force
on {atching bar 39 due to the force applied by spring 68 to
bifurcated plunger 66. Upon tung 42 being clear from slidable
stop 41, latch 38 is rotated about pin 40 and latching bar 39 ia
rotated to free latch 38, As latch 38 rotates, pin M is raised
which, in turn, raises link 29 thereby permitting spring 37 to

operate the toggle mechanism comprised of links 31 and 32 |

and yoke 28. The toggle mechanism moves pressure bar 22
thereby causing pushing pads 23 and 24 to move plungers 16
thereby punctuning gas cartridges 12 and 13. Gas from the
punctured cartridges passes throagh hole 21 and into inflation
hole 15 to which an inflatable device is attached.

Assuming again that the inflation device is in a cocked posi-
tion as shown in F1G. 1 of the drawing, and a manual release is
desired, pulling of handte 71 causcs cable 63 to pivot release
lever $7 about pin 58 and this pivoting causes pin §9 to move
slidable stop 41 to the rear a sufficient distance to permit tang
42 on latching bar 39 to clear slidable stop 41. When tang 42
becomes free to rotate, the mechanism operates in the same
manner as that described for automatic operation, with the
difference between automatic and manual operation being in
the manner in which slidable stop 41 is withdrawn from con-
tact with tang 42.

We claim;

1. A device for automatically inflating a life preserver com-

prising,
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2 housing adaptable for attaching an inflatable life preserver

and at least one gas certridge thereto,

at least one puncturing element slidably mounted in said

housing and adaptable for engaging the ernd of u gas car-

5 tridge attached to said housing,

a toggle mechanism pivotally attached to aaid housing for

actuating said at least one puncturing element,

a latch pivotally attached to said housing and connected to

said toggle mechanism, :

10 a latching bar rotatably mounted to said housing and en-
gugeable with said lutch to louk said latch in a8 cocked
position,

aslidabie stop,

means including a water soluble disk for biasing said slida-

13 ble stop in engagement with said latching bar,

a release lever pivotally attached to said housing for disen-

gaging said slidable stop fram said latching bar,

and a spring connected to said toggle mechanism for actuat-

ing said toggle mechanism upon disengagement of said

20 latch from aid latching bar.

2. A device for automatically inflating a life preserver as set
forth in claim 1 having a spring biasing said latch into engage-
ment with said latching bar whereupou disengagement of said
slidable stop from said latching bar said latch rotates said
25 latching bar thereby causing disengagement between said

latch and said latching bar.

3. A device for automatically inflating a life preserver as set
forth in claim 1 wherein said means including a water soluble
disk for biasing said slidable stop in engagement with said

30 iatching bar comprises a cylinder in said housing, a piston

slidably mounted in said cylinder and a spring biasing said
cylinder ogainst said soluble disk, said pistoa being connected
to said slidable stop whereby water entering said cylinder dis-
solves said soluble disk whereupon said spring moves said

35 piston to disengage said slidabie stop from said latching bar.

4. A device for automatically inflating a life preserver as set
forth in claim 3 wherein said cylinder has an opening for the
entrance of water and a spring-biased vaive closing said en-
trance.
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WHITE SMOKE COMPOSITION

STATEMENT OF GOVERNMENT INTEREST

The invention described herein may be manufactured and
usedd by or for the Government of the United Stntes of Amer-
ica fur governmenial purposes without payment of any royal-
tiea thereon ot therefor.

BACKGROUND OF THE INVENTION

The present invention relates to a pyrotechniv componition
which, upon bumning, provides a larse volume oi’ white smoke.

Chemicals in the category of screening smokes are those
which, when dispersed in air, produce a cloud of finely divided
particles of sulid, liquid, or both. These are used to shield tac-
tical operatioms or disrupt the movements of the enemy. Out-
standing examples of such materials are: fuel oil used in “ar-
tificial fog" generators, white phosphorus, sulfur trionide,
titanium tetruchloride, and so-called zinc chloride smokes.

Each of the above-listed smoke-generating compositions is 2

characterized by certain advantages and disadvantages in mili-
tary operations, depending upon the importance of such fac-
wrs as mobility of the smoke-producing apparatus, toxicity,
logistical considerations, and the total obhscuring power of the
compasition employed.

For military use, volatile hygroscopic chloride (HC) smokes
are the most important, other than oil mixtures, which are util-
ized for large-scale operutions. The most widely used HC
typea of smokes arc those resulting in the production of zinc
chloride smokes.

‘The originul mixture employed to produce a zinc chloride
smoke waa the Berger mixture, developed by the French Army
during World War I. The original Berger mixture consisted of
zinc dust and curbon tetrachloride with zinc oxide and
diatomite. Upon ignition, a vigorous reaction takes place,
resulting in the formation of zinc chloride, which is volatilized
by the heat of the reaction and solidifies to form smoke. How-
ever, since this mixture employed a liquid organic chloride, it
was difficult to transport and store. By the beginning of World
War 11, the United States Government had developed a mix-
ture designated “HC smoke mixture™ which contained zinc, a
perchlorate us an oxidizing agent, hexachloroethane as the or-
ganic chioride compound, and a retarder, ammonium
chioride. Subsequently, s mixture was found which was better
in many ways than the original; it was a combination of hex-
uchlorocthane, aluminum and zinc oxide. This mixture
required no stabilizer aguinst moisture absorption, and chang-
ing the percentuge of aluminum varied the buming time, as
desired. However, these compositions are corrosive and will
interfere with firing mechanisms, therchy materially limiting
the storage lifc of the smoke-gencrating compasition.

SUMMARY OF THE INVENTION

The present invention relates to a pyrotechnic composition
which is suitable for making smoke candies by a tamp-cast
technique. While most smoke compaositions contain alu-
minum, magnesium is used in the present invention in order to
increase the combustibility of the composition. The composi-
tion contains zinc oxide, a chlorinated organic compound and
# ronacid-type binder. The binder can range from about §
percent when the composition is to be pressed into a candle
and up to about 30 percent when a pour-cast technique is cm-
ployed. A preferred range of about 13 to 18 percent of binder
18 employed so that smoke candles can be made by a tamp-cast
technique

RESCRIPTION OF THE PREFERRED EMBODIMENT

In accordance with the present invention, a white smoke
compuosttion is provided which contains magnesium, zinc ox-
ide, a chlornated organic compound and a nonacid-type
binder. By way of cxumple, the chiorinated organic compound
might  be  hexachlorobenzene,  pulyvinyl  chloride,
perchloropentacyclodecane, or a chlorinated rubber com-
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pound. The binder mixture must be a nonacid type for hinder
systemns which are even only slightly acid react with the
chlurinated ingredicnts and cause a gassing reaction to oceur.
Thus during polymerization, an undesirable swelling takys
pluce. By way of cxample, suntable binders might be amine
cured epuxy systems and ¢ puxy-polyglycol compuositions.

The following are examples of compositions according to
the present invention.

EXAMPLEL
PERUENT (Hy
Weightt
Magnesium (granulation 19} 3}
2inc Oride 46
Perchinropentacyciodecans 28
Pulyglycut Resin (QX 3X12) e
Epoiy Resn (D E R-71Q) (R0}

The magnesium particles were of granulation 1§, as defined
in Mil-Spec JAN-M-182, entitied, "Magnesium Powder For
Use In Ammunition.” The polygycol and epoxy resins were
obtained from The Dow Chemical Company, Midland, Mich.
The epoxy resin used is marketed by The Dow Chemical Com-
pany under the trademark D. E. R. 732 and is flexible epoxy
resin. The polyglycol resin is a perchlorate-modified amine-
terminated long chain polyglycol and The Dow Chemical
Company designates the resin as QX-3812. The polyglycol
resin is an amber liquid having a specific gravity of 1.05 at 25°
C. and has the following analysis:

PERCENT (B
Weight)
Cathon W
Hydrogen 120
Oxygen 8 U8
Chlonine 1 Ve
Natrogen ' 2y

After the ingredicnts were mixed and blended, the composi-
tion was poured and tumped to form a smoke candle about
2.66 inches in diameter and about 1 1.2 inches long.

The smoke candle weight 1,810 grams and had a density of
1.77 g./em.3. After curing, the smoke candle was ignited and
burned for 540 seconds. A dense, white smoke was produced.

EXAMPLEN
PERCENT 1H,
Weight)
Magnesium (granulation 13) (R
Zine Oude Hevachhddbensene
Polyglycol Resin (OX-3812) R 6K
Eptay Resn (D E R-70) LR N

The ingredients were blended as in example | and then
tamped to form a smoke candle about R inches in diameter
and about 5.3 inches long. The smoke candle weighed 7,700
grams and had a density of .83 g./cm.*. After curing, the
smoke candlc was ignited and bumed for 407 seconds. A
dense, white smoke was produced.

EXAMPLE Il

PFRUENT (B
Weight)

Magnesium (granulation 1 §) 12

Y

|
|
|
1
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3
2ine Onde 46.3
Pulyvinyl chloride 248
Polyglycol Resin (QX-1812) 1us
Lpoay Resn (D F R 712 4%

4

was alto obtained from The Dow Chemical Company, and was
a low viscosity aliphatic diumme which is sold under the trade
name D. E. H. 31, The ingredients were blended as i example
1 and then tamped to form a simoke candle about 2.66 inches

S in diameter and about 16.50 inches long. The smoke candle
The ingredients were blended as in example | and then weighed 3,580 grams and had ¢ density of 2.36 g./cm ' Afte
tamped to form a smoke candle about 4.25 inches in diameter cuiing, the smoke candle was ignited and burned for 1,170
and about 12.88 inches long. The smoke candle weighed seconds. A dense, white smoke was produced.
5,690 grams and had a density of 1.90 g./cm.?. After curing,
the smoke candle was ignited and burned for 905 seconds. A
dense, white smoke was produced. EXAMPLE VI
EXAMPLE IV -
PERCENT (By
1S Weight)
PERCENT (By
Weight) Magnesium (granulation 15) 0
Zinc Oxide 45 8O
Perchloropentacyclodecane 2570
Magnesium (granulation {$: 10.7 Epony Resin 748
Zinc Oxnle 440 2() Curing Agent 639
Chloninated Rubber 230
Polyglycol Resin (QX-3812) 13.83
Epoay Resin (D.E.R.-732) 447

The chlorinated rubber compound which was used is mar- 25

keted under the trade name Parlon and is a product of Her-
cules Powder Co., Witmington, Del. The ingredients were
blended as in example | and then tamped to form a smoke can-
die about 4.25 inches in diameter and about 13.75 inches
long. The smoke candle weighed 5,040 grams and had a densi- 3
ty of 1.57 g./cm?®. After curing, the smoke candle was ignited
and bumed for 1,245 seconds. A dense, white smoke was
produced.

EXAMPLE V
PERCENT (By
Weight)
Magnesium (granulation 1$) 11.60
Zine Onide 48 %0
Perchlaropentacyclodecanc 23 50
f:pony Resin '9.60
Curing Agent 450
4

The cpoxy resin used was a general purpose liquid resin and
was obtained from The Dow Chemical Company, Midland,
Mich., under the trade name D. E. R. 321. The curing agent

The epoxy resin used was a low-viscosity liquid resin ob-
tained from The Dow Chemical Company, Midland, Mich .

under the trade name D. E, R. 732. The curing agent was also
obtained from The Dow Chemical Company and was a low-

viscosity aliphatic diamine which is sold under the trade name
D. E. H. 33. The ingredients were blended as in exampie | and
then tamped to form a smoke candle about 2.66 inches in

o diameter and about 16.75 inches long. The smoke candle
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weighed 3,540 grams and had a density of 2.32 g./fem.". After
curing, the smoke candle was ignited and burned for 1,305
seconds. A dense, white smoke was produced.

1 claim:

1. A substantially homogenous white-smoke-generating
compositicn consisting cntirely by weight, of

between 11 and 13 percent of magnesium,

between 46 and 49 percent of zinc oxide,

between 23 and 326 percent of chlorinated organic com-

pound selected from the group consisting of
perchloropentacyclode.ane, hexachlorobenzene and
polyvinyl chloride, and

between 14 and 22 percent of a resin binder selected irom

the group of epoxy resin and epoxy-polyglycol resin.

2. A white smoke-generating composition as set forth in
claim 1 wherein said ¢poxy-polyglycol resin is comprised, by
weight, of about 62 percent of polyglycol resin and about 38
percent of epoxy resin.
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DEVICE FOR PRODUCING WHITE SMOKE BY
IMPLODING RED PHOSPHORUS

STATEMENT OF GOVERNMENT INTEREST

The invention descnbed herein may be manufactured and
used by or for the Guvernment of the United States of Amer-
ica for governmental purposes without the payment of any
royalties thereon or therefor.

BACKGROUND OF THE INVENTION

The present invention relates to a device for producing
white smoke by imploding red phosphorus.

Chemicals in the category of screening smokes are those
which, when dispersed in air, produce a cloud of finely divided
particles of solid, liquid, or both. These are used to shield tac-
tical operations or disrupt the movements of the enemy. Out-
standing examples of such materials are: fuel oil used in “ar-
uficial fog™” generators. white phosphorus, sulfur trioxide,
titanium tetrachloride, and so-called zinc chloride smokes.
Each of the above-listed smoke-generating compositions is
characterized by certain advantages and disadvantages in mili-
tary operations, depending upon the importance of such fac-
tors as mobility of the smoke-producing apparatus, toxicity,
logastical considerations, and the total obscuring power of the
composition employed.

Traditionally, the Military has used white phosphorus as the
load in munitions designed to provide a white smoke mark.
The method employed is to explode the white phosphorus by
means of a high-explosive center core. The white-pillaring
cloud produced is the product of combustion of the white
phosphorus with the oxygen from the surrounding at-
mosphere. Since white phosphorus is ¢pontaneously reactive
with air {pyrophoric) upon dispersal into the atmosphere, the

conversion of the white phosphorus to smoke approaches 100 ]

pereent

There are, however, several notable disadvantages to the
use of white phosphorus in military hardware, such as in-
creased cost to load due to the pyrophoric nature of white
phosphorus, low melting point (44.3° C.), which may cause
center of gravity shifts if the load melts, and danger of leakage
from containers and shells. Also, presently there is only one
production facility in the United States which can load white
phosphorus.

It has been observed in the past that red phosphorus will
produce a white smoke cloud comparable to that produced by
the white form if combustion is complete. in addition, as the
red phosphorus is a solid up to 597° C., and is not pyrophoric.
it does not have many of the disadvantages of the white form.
Additionally, about every commercial pyrotechnic company
has the facilities and capability to load red phosphorus, thus
insuring competitive bidding and competition.

The main reason that red phosphorus was never universally
substituted for white phosphorus in smoke marking munitions
is that it was extremely difficult to achieve complete com-
bustion of the red form with existing technology. It was con-
ventionally necessary to explode the phosphorus into the at-
mosphere to generate the smoke cloud. Such action would
resultin an ex - lient white cloud when white phosphorus was
used. On the other hand, however, when the red form was
used, not all of the phosphorus was ignited during the explo-
sion. This resulted in incomplete combustion and con-
sequently, a smoke cloud of reduced size and density was
formed.

SUMMARY OF THE INVENTION

The present invention relates to a device for producing
white smoke by using red phosphorus. Red phosphorus pellets
are wrapped with a flexible plastic explosive and loaded into a
tinn-wailed container or shell. Upon detonation of the flexible
plastic explosive, nearly complete combustion is achieved by
implosion of red phosphorus thereby producing a smoke cloud
stmilar to that formed from explosion of an equal amount of
white phosphorus.
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2
BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a longitudinal sectional view of a preferred em-
bodiment of the present invention; and
FIG. 2 is a sectional view taken on line 2—2 of FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawing, there is shown a smoke bomb
having a cylindrical body section 11 to wh-ch a nose section
12 is threadedly attached. A suitable fuze 13 is provided in
nose section 12 and, by way of example, fuze 13 might be
either a point-detonating nose fuze or a proximity fuze, both
of which are well known to those skilled in the art. An inner
core of red phosphorus 14 is provided in ¢ylindrical body sec-
tion 11, and this red phosphorus 14 might either be in granular
form or be mixed with a suitable binder and formed in pellets.
A sheathing of flexible high explosive 18 is positioned between
budy section 11 and the red phosphorus 14 and explosive 15
completely surrounds 1ed phosphorus 14. By way of example,
the sheathing of flexible high explosive 15 might be Detasheet,
a fiexible plastic-bonded form of high explosive marketed by
E. 1. DuPont deNemours and Co., Wilmington, Delaware. A
detonating booster 16, such as tetryl pellet, is provided in the
forward end of body section 11 to detonate high explosive 18,

OPERATION

Cylindrical body section 11 is provided with external
threads 17 so that body section 11 can be attached to a rocket
or other delivering device. Upon actuaticn of fuze 13, booster
16 is detonated which, in wura, detonates high explosive 15
thereby imploding red phosphorus 14,

In a test conducted at Naval Ammunition Depot, Crane, In-
diana red phosphorus pellets were wrapped with Detasheet
and placed in a 2.75 inch rocket head. The rocket head cavity
was about 18 inches long and had an inside diameter of 2.5
inches. The rocket head was made of aluminun: and had a
0.125-inch thick wall. Loaded rocket heads were statically
fired while positioned horizontally on the ground and the im-
plosion of the red phosphorus resulted in the formation of a
huge smoke cloud. Inspection of the test arca af-er firing did
not reveal any significant amoumt of uncoasumed red
phosphorus and it was concluded that nearly complete com-
bustion was ackieved by imploding red phosphorus.

The smoke cloud resulting from implosion of red
phosphorus is similar to that formed from explosion of an
equal amount of white phosphorus. In the text, Phosphorus
And Its Compounds, Vol. 1, by John R. Van Wazer, (Inter-
science Publishers, Inc. 1958), at page 101, it is explained that
molten red phosphorus vields white phosphorus upon rapid
cooling. It is believed that the heat and pressure generated
when red phosphorus is imploded causes some of the red
phosphorus to melt and this liquid, upon rapid cooling, forms
white phosphorus which subsequently burns upon contact
with the atmosphere. This phenomenon, in combination with
the piilared-dispersal of the red phosphorus, is believed to ac-
count for the superior manner of making a smoke cloud when
red phosphorus is imploded.

We claim:

1. A white smoke producing device comprising,

a cylindrical housing,

an inner core consisting entirely of red phosphorus within
said housing,

a layer of flexible plastic-bonded high explosive positioned
between said inner core of red phosphorus and the inside
wail surface of said cylindrical housing and surrounding
said inner core of red phosphorus, and

means for detonating said layer of flexible plastic-bonded
high explosive whereby said inner core of red phosphorus
is imploded to produce white smoke.

2. A white smoke producing device as set forth in claim 1

wherein said red phosphorus is in granular form.

3. A white smoke producing device as set forth in claim 1
wherein said red phosphorus is in pellet form.

L4 L] . * L]

S o b M 2 S

R

D e I b e e e




Lt e, C kR

R o

United States Patent

U FR VS O

(113,617,408
[72] Inventors Roger D. Hunter; [56) _References Clted
211 Aol N :V":';zl-- Ripley, both of Bedtord, Ind. UNITED STATES PATENTS
f211 Appl.No. 845, 2072,719  3/1937 Pearsall 149/5 X
[22} Filed Aug. 1, 1969
2,168,030 8/1939 Holmes 149/5
[45] Patented  Nev.2, 1971 2,696,429 12/1954 Harn : 1495
{731 Assignec  The United States of America as 2992086  7/1961 Poer 149/8
represented by the Secretary of the Navy Bl OFET i,
Primary Examiner—Benjamin R. Padgeit
Assistant Examiner—Stephen J. Lechert, Jr.
Attorneys—Edgar J. Brower, H. H. Losch~ and Paul §.
[54] ZIRCONIUM SALT ANTICAKING INGREDIENT Collignon
FOR NITRATES e —
3 Claims, No Drawiags ABSTRACT: Quadrivalent zirconium is added in small pro-
[32) US.Cliiivieceeee e, 149/46, portions to nitrates, such as sodium nitrate and ammonium
149/61, 149/70, 23/102, 23/103 nitrate, to prevent caking. A solution of a soluble quadrivalent
[S1] Imt.CL Co6d 1/04 zirconium salt is added to a nitrate and the quadrivalent zir-
(50! 23/102,  conium modifies the res.ltant crystai lattice of the nitrate

103; 149/46, 61, 5, 70, 41

151

D iiane b Shtaborin Led s e oo el dati e rinan a5

upon drying to nrevent caking of the nitrate duning storage.

D

o e U

. .

I

i




e 457

ot b e b e

RN\ A

3,617,408
1 2
ZIRCONIUM SALT ANTICAKING INGREDIENT FOR Satisfactory end results, that is, noncaking nitrates, have heen
NITRATES

STATEMENT OF GOVERNMENT INTEREST

The invention described herein may be manufactured and
used by or for the Government of the United States of Amer-
ica for gavernmental purposes without the payment of any
royalties thereon or therefor.

BACKGROUND OF THE INVENTION

The present invention relates to a process and an ingredient
for preventing caking of nitrates, such as sodium nitrate and
ammonium nitrate, which are to be added as oxidizers {or
pyrotechnic devices, such as illuminating flares. Sodium
nitrate which is used in pyrotechnics is purchased under a
military specification which requires an average particle size
between 20 and 50 microns. Sodium nitrate which is pul-
verized to this fineness, however, normally cakes into a hard
mass before it can be used, so that it requires an additional
grinding operation hefore being used. Heretofore no anticak.
ing agents could be added because, in order to be effective,
from 3--35 percent, by weight, of anticaking agent had to be
added and this had a deleterious effect on the candlepower ef-
ficiency of illuminating flares.

Various noncaking ingredients have been used in the past,
particularly with fertilizers to facilitate their capacity for being
scattered. For example, in U.S. Pat. No. 1,966,947, which is-
sued July 17, 1934, 10 Carl Eyer, it was disclosed that fertil-
izers containing ammonium nitrate had less tendency to cake
when mixed with salts of aluminum or iron. Specifically, the
Eyer patent disclosed that fertilizers containing between | and
10 percent of either aluminum sulfate or ferric sulfate would
have less tendency to cake during storage.

Another anticaking ingredient for fertilizer materials is dis-
rinsed in U.S. Pat. No. 3,070,435, which issued Dec. 25, 1962,

. Robert E. Reusser and Van C. Vives. This patent discloses
that the addition of between 0.75 and 3 percent by weight of
anhydrous magnesium sulfate will prevent fertilizers contain-
ing ammonium nitrate from caking.

SUMMARY OF THE INVENTION

The present invention relates to an improved process and
ingredient fot preventing the caking of nitrates, such as sodi-
um nitrate and ammonium nitrate. A soluble salt of
quadrivalent zirconium is dissolved in water and mixed with a
nitrate, such as sodium nitrate and ammonium nitrate. The
quadrivalent zirconium modifies the resultant crystal lattice of
the nitrate upon drying and the nitrate will nct cake duting
storage. The percentage of zirconium required to prevent cak-
ing is extremely low, being in the range of 0.16 to 0.80 per-
cent, by weight, and thus there is only a slight reduction of
candlepower efficiency in illuminating flares which use a
nitrate having this anticaking ingredient.

DESCRIPTION OF Ti€ FREFERRED EMBODIMENT

According to the present inventior, it kas been found that
quadrivalent zirconium will modify the crystal lattice of both
sodium nitrate and ammonium nitrate and, when 20 modified,
these nitrates will no longer tend to cake while in storage. A
solution is made using a soluble calt of zirconium and then the
nitrate is added. Upon drying, the crystal lattice is modified.
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achieved using zirconium acetate, zirconium nitrate, zirconi-
um oxychloride, zirconium sulfate and zirconium
tetrachloride. When insoluble zirconium oxide was used, no
unticaking effect was achieved.

Sodium nitrate has been combined with zirconium to pro-
vide a free-flowing powder after it is pulverized. For example,
satisfactory results have been obtained using zirconium sulfate
concentration of between 0.16 and 0.80 percent, by weight.
that is, 0.20 to 1.0 percent as Zr(SQ,);4H,0. The sodium

nitrate is precipitated or crystallized from the zirconium
suifate solution. On drying. the sodium niteate contaminated

with zirconium sulfate formed a growth on the surface.
Chemical analysis showed the presence of about 0.15 percent
zirconium, and X-.ray diffraction studies revealed no dif-
ferences in the pattern of the zirconium-sulfate-doped sodium
nitrate and a control sodium nitrate. Differential thermal anal-
ysis, however, showed a very large endotherm at [50° C. The
dried and ground material had a dull, chalky appearance and
formed no lumps after standing for 6 months. It remained free
flowing and powdery.

Experimental illuminating flares were made using the zir-
conium-doped sodium nitrate and these were compared with
control candles. A typical formulation for an illuminating can-
dle might be that of about 38 percent of granulated magnesi-
um, about 37.5 percent of sodium nitrate and abou: 4.5 per-
cent of a hinder. The average burning time of four control
flares was about 190 seconds with an average candlepower of
1.900,000. The candlepower efficiency was 53,000 cp.-sec./g.
The average burning time of four experimental candles made
with zirconium-sulfate-doped sodium nitrate was 164 seconds
with an average candlepower of 1,964,000. The candlepower
efficiency was 49,000 cp.-sec./g. Thus, although the efficiency
of a flare using the improved sodium nitrate is lower than that
of a flare using untreated sodium nitrate, the reduction is so
low that it will not preclude the use of treated sodium sulfute
in military flares, as the advantage of having a noncaking
nitrate more than compensates for the slight reduction in effi-
ciency of an illuminating flare. Quadrivalent zirconium also
has an anticaking affect when employed with ammonium
nitrate.

We claim:

1. A method for reducing the czking tendency of a nitrate
selected from the group consisting of sodium‘nitrate and am-
monium nitrate comprising adding a solution of a zirconium
salt selected frum the group consisting of zicconium acetate,
zirconium nitrate, zirconium oxychlotide, zirconium suifate,
and zirconium tetrachloride 1o modify the resultant crystal lat-
tice of said nitrate upon drying.

2. An oxidizing material having reduced tendency to cake
comprising,

a nitrate selected from the group consisting of sodium

nitrate and ammonium nitrate, and

a soludle sait of quadrivalent zirconium selected from the

group consisting of zirconium acetate, zirconium nitrate,
zirconium oxychloride, zirconium sulfate, and zirconium
tetrachioride.

3. An oxidizing material having reduced tendency to cake as
set forth in claim 3 wherein the amount of quadrivalent zir-
“OFium is in the range of 0.16 to 0.08 percent, by weight, of
the oxidizing material.
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IGNITION TRANSFER COMPOSITION COMPRISING
FUEL, OXIDIZER AND FLUOROELASTOMER

STATEMENT OF GOVERNMENT INTEREST

The invention described herein may be manufactured and
used by or for the Government of the United States of Amer-
ica for governmental purposes without the payment of any
royalties thereon or therefor.

BACKGROUND OF THE INVENTION

Various types of transfer or igniter compositions are used in
the pyrotechnic art to transfer combustion from an initiator,
such as a primer, squib, or detonator, to a pyrotechnic com-
position such as propelling powder, flare composition, or the
like. For example, in U.S. Pat. No. 3,173,367, issued Mar. 16,
1965, to Roy L. Shinpaugh, there is disclosed an ignition com-
position comprised of between 65-78 percent of barium chro-
mate, between 7-16 percent of boron, and between 10-20
percent of lead dioxide. This composition is designed to have
improved dielectric resistance and to be substantially insensi-
tive to a wide range of temperature conditions.

Previously available transfer compositions which are highly
ignition-sensitive, are also highly friction sensitive and difficuit
to handle durirg manufacture. In addition, these transfer com-
positions are not very durable and are adversely affected by
shock and vibration. Pressed columns of these compositions
tend to crack or powder and then become unreliable.

SUMMARY OF THE INVENTION

The improved transfer composition of the present invention
is comprised of between 3 and 12 percent of a fuel, such as
boron, between 80 and 95 percent of an oxidizer, such as lead
dioxide and between 2 and 12 percent of a fluoroelastomer
which serves as a binder and desensitizer. The transfer com-
position mav be used in the loose form when extreme ignition
sensitivity is desired, or it may be extruded or consolidated
under pressure. DESCRIPTION OF THE PREFERRED EM-
BODIMENT )

Various transfer compositions were prepa.ed using boron,
lead dioxide, and a flucrocle  .er. The proportions, by
weight, renged between J te 1% _cent boron, between 80 to
95 percent lead dioxide, and between 2 to 12 percent of a
fluoroclastomer known as Viton A, a polymer of 32.1 percent
carbon, | 8 percent hydrogen, and 66.1 percent fluorine.
Viton A, which is shown as (—CF,CH,CF,), is sold by E. |,
duPont deNemours, Wilmington, Delaware.

The transfer composition is prepared by adding the fuel and
exidizer to an acetone solution of Viton A. The ingredients are
mixed by agitation until a homogeneous mixture is obtained.
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While agitation is in process, hexane is added in the ratio of
two volumes of hexane per volume of solution. The binder
precipitates out of solution onto the solid particles of fuel and
oxidizer. Agitation is then stopped and the solids are allowed
to settle. The hexane-acetone solution is then decanted off.
Additional hexane is then added and the solids are again
agitated. The hexane is decanted off and the solids allowed to
flash-dry. The composition may be used in the loose form
when extreme ignition sensitivity is desired, or it may be ex-.
truded or consolidated under pressure.

The foliowing nonlimiting examples represent embodiments
of the invention which were compounded and satisfactorily
tested at the Naval Ammunition Depot, Crane, Ind. The per-
centages listed are by weight.

Example
Numbet Fuel (%) Oridizer (%) Binder (%)
| doron—9.6 Red lesd Viton A~4¢
dioxide —86.4
2. Boron—A% Lead Viton A—4)
dioxide 87.1
3 Boron—6.6 Lead Viton A—4.3
dionide—189.1
4 Boron—4.8 Lead Viton A—4 )
dionide— 90.9
S. Boron-3$ 7 Red lead Viton A—4 )
oxide— 90 0
6 Boron—19.2 Manganese Viton A—4 u
dewoxide — 76 8
? Silicon—-9 6 Lead Yilon A—-4 0
dioride —R6.4
8 Sicon—17.3 Lead Viton A= 4y
dioride~78.7
(Boron—13.8) (Lead
9 (Silicon—$ 7) dioxide— 19 2)
(Manganese
dioxide — 67 3) Vitun A—4 0
I claim:
1. An ignition transfer composition comprised, by weight,
of,
between about 3 and 12 percent of a fuel selected from the
group consisting of boron and silicon,
between about 80 and 95 percent of an oxidizer selected
from the group consisting of lead dioxide, red lead oxide
and manganese dioxide, and
between about 2 and 12 percent of a fluoroclastomer having

the formula (—CF,CH,CF,)., and comprised, by weight.
of about 32.]1 percent carbon, about 1.8 percent
hydrogen and about 66.1 percent fluorine.
2. An ignition transfcr composition as set forth in claim 4
wherein said fuel is boron and said oxidizer is lead dioxide.
» » * . .
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: . - pyrotechnic delay train which, in turn, ignites an explosine
E UNlTED_STAT ES PATENTS composition to gject said at least one cloth streamer from its
; 3,350,553 10/1967 Cline......covviienniinis 240/2.25  compartment.
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1.OCATION MARKER FOR PRODUCING LUMINOUS vided in the fuze section and, upon actuation of the firing pins,
DISPLAY the gas generator petlet is ignited and gas therefrom moves a

STATEMENT OF GOVERNMENT INTERLST

piston which injects the ligud activator composition into the
first compartment containing one of more cloth streamers An

The inventiun described hercin may be manufactured und 3 cjection pelict is also provided in the fuze secuon and, upon

uscd by or for the Government of the United States of Amer-
ica for governmental purpuses without the payment of any
toyalties thereon or therefor,

BACKGROUND OF THE INVENTION

The present invention relates to a location marker and more
particularly to a location marker which can be launched from
an aircraft and, when deployed on the ground, will emit a lu-
minous display which can be seen at night by aircraft person-
nel.

Various devices are presently being employed to mark
ground or sea locations by dropping, or launching, markers
from aircraft. In general, these devices serve either to focate
(riendly personnel who might be in need of rescue or to locate
enemy troop or supply location for future destruction.
Frequently, a spot in the ocean is to be marked, such as for
spotting submarines, and many of these loceting device utilize
the water environment to activate a smoke- or flame-produc-
ing composition. For example, one marine location marker
employed during night operation by the U.S. Navy consists of
a steel can containing & main charge of calcium carbide in its
bottom inner scction and a centrally located tube containing a
smaller charge of calcium phosphide. The reaction of these
chemicals with sea water produces acetylene and phosphine.
Phosphine ignites spontancously within 70 seconds after water
enters the marker. The burning phosphine ignites the
acetylene as it escapes from the can and a flame about 9
inches high is produced.

Another marine location marker which is used to produce
both lame and smoke contains red phosphorous. Ignition is
accomplished by electrical current supplicd by a sea-water.ac-
tivated battery. When sea water enters the battery cavity in
the base assembly, the sca water acts as a electrolyte in the
battery causing sufficient clectrical current to be produced to
initiate an electric squib which, in turn, ignites a starter mix
and red phosphorus. Gascs of combustion force a valve body
out of the nose of the location marker thereby allowing yellow
flame and white smoke to be emiticd. A marker containing
784 grams of red phosphorus will bum between 13 and 19
minutes.

Still another type of location marker employed in a water
environment is one containing a fluorescein dye which is ex-
pelled by an explosive charge to spread dye on the water, This
marker is designed to be launched either from surface craft or
aircraft to produce a daylight refercnce on the ocean's surface
in the form of a dyc slick which is used in antisubmarine war-
fare or as a distress signal in search and rescue operations. Un-
less the sea is extremely rough, these dye slick markers nor-
mally provide a marker which lasts substantially longer than
the burning-type markers.

Smoke and flame producing markers are also employed by
the military for locating and marking ground areas. Inste.u, of
sea water being used as an initiating agent, however, various
mechanical and chemical means are utilized to ignite a
pyrotechnic composition which burns to produce a signal.

SUMMARY OF THE INVENTION

The present invention relates to a location marker having a
first compartment for holding one o more cloth streamers
which are saturated with a chemiluminescent material. A
second compartment is provided for he'.iing a liquid activator
composition and the first and secowd compartmcnts are
separated by a frangible barricr, such as a glass disk. A fuze
section is provided adjacent the second compartment and
contains first and second firing pins. These firing pins are
maintained in a cocked position by a bore rider pin which
prevents actuation of the firing pins until the location marker
has cleared its launching tube. A gas generator pellet is pro-
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ipnition of the ejection pellet, the cloth streamers are ¢jected
from their compartment. The cloth strcamers fall 10 the
ground and provide a highly effective location marker which is
visible from $ miles for about |$ minutes.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal sectional view of a preferred em-
bodiment of the present invention;

FIG. 2 iy a partial sectional view showing a location marker
in alaunching tube;

FIG. 3 is a partial sectional view showing a location marker
leaving a launching tube;

FIG. 4 is a sectional view showing the preferred embodi-
ment in a fired condition;

FIG. § is a sectional view showing cloth streamers being
cjected from a compartment,

FIG. 6 is an enlarged vicw of a firing pin; and

FIG. 7 is a diagrammatic view showing cloth streamers alter
landing in a target arca.

DESCRIPTION QF THE PREFERRED EMBODIMENT

Referring first to FIG. 1 of the drawing, there is shown a
cylindrical container £1 that has one end crimped 10 a fuze
scction 12 and the other end crimped to an end cap 13. End
cap 13 is provided with an opening 14 through which fluid can
pass, and opening 14 is clused by a threaded plug 18 which at-
taches to end cap 13. A piston housing 16 is slidably posi.
tioned inside container 11 and has a cavity for holding fluid. A
distribution pipe 17, having a plurality of holes 18 therein, is
attached to one end of piston housing 16 and a frangible barn-
er 19, such as a glass disk, is provided 1o retain fluid within the
cavity of piston housing 16. A piston 21 is slidably positioned

"in the cavity of piston housiny 16. An ejection cylinder 22,

which is split into two halves, is positioned inside container 11
between one end of piston housing 16 and the inner end of end
cap 13, and movement of piston husing 16 causcs end cap 13
to be separated from container 17,

One or more cloth streamers 23 are placed within container
1t and streamers 23 are saturated with a chemiluminescent
fluid which can be introduced into container 11 thtough open-
ing 14 in end cap 13. By way of example, chemiluminescent
fluid might be comprised of 0.2 molar bis (2, 4, S-trichloro-6-
carbobutoxyheyenyl) oxalate, 0.003 molar 9, 10-bis (phen.
ylethyny!) anthracene, | percent cyanacryl terpolymer, and 2
percent bis-(2-cthylhexy!) phthalate in benzene. A suitable
activator fluid 24, which is retained in the cavity of piston
housing 16, might be 1.5 molar hydrogen peroxide in dimethyl
phthalate.

Firing pins 28 and 26 are slidably positioned in fuze section
12 and are maintained in a cocked positioned by a bore rider
pin 27. The driving force for each firing pin is supplied by a
separate firing pin spring 30. As best shown in FIG. 6 of the
drawings, each firing pin is provided with a tang 28, a bore 29
and a slot 31. Bote rider pin 27 is provided with three enlarged
diameter scctions 32, 33, and 34 and a head 3S. Enlarged
diameter section 32 is slidably engageable in bore 29 of fining
pin 25 and enlarged diameter section 33 is slidably engageable
in bore 29 of firing pin 26 and, when so engaged, firing pins 2§
und 26 are held in a cocked position. Spring 36 is provided as
a driving force to move bure rider pin 27 out of fuze section
12, however, during a cocked condition, pneumatic button 37
engages the end of enlarged diameter section 34 to prevent
movement of bore rider pin 27 and relcase of firing pins 28
and 26. Spring 38 is provided to maintain pneumatic button
37 in engagement with enlarged diameter section 34.

Primers 41 und 42 are provided in fuze section 12 and are in
line to be struck by firing pins 28 and 26, respectively. A gas-
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generating pellet 43, which is to be ignited by primer 42, is
provided to produce gas for driving piston 21 and an ejection
pelict 44 is provided to produce an explosive force for driving
piston housing 16 and ejecting strcamers 23, By way of exam-
ple, gas-generating pellet 43 might be comprised by a mixture
of magncsium and Tcflon that is pressed into a pellet, and
ejection pcliet 44 might be black powder. Delay petlets 45 are
positioned between primer 41 and cjection pellct 44 to delay
ejection of streamers 23 for sufficient time to permit activator
component to pass through holes 18 in distribution pipe 17,

As one method of lnunching the marker of the present in-
vention is by compressed air, a scaling ring 46 of resilient
matcrial is provided around the outer periphery of fuze sec-
tion 12 to prevent excessive leakage of air bet veen the outer
perimeter of the marker and the inver'surface of a launching
tube 47. As dropping the marker could cause movement of
pneumatic button 37 and accidental release of bore rider pin
37, a safety cap 48 is provided around the end of fuze section
12 and locked thereto by retaining ring 49.

OPERATION

After the location marker of the present invention is assem-
bled as shown in FIG. 1 of the drawings with streamers 23
therein, chemiluminescent fluid is added through orifice 14 of
end cap 13 to saturate cloth streamers 23. Immediately prior
to launching, retaining ring 49 and safety cap 48 are removed.

Upon launching in launching tube 47, the propelling force,
such ax that of an explosion, or compressed air, causes pneu-
matic button 37 to move inwardly thereby compressing spring
A8 and freeing, or releasing, bore pin 27, Spring 36 muves
bore rider pin 27 against the inner bore of launcher 47, but as
shown in FIG. 2 of the drawing, the movement of pin 27 is in-
sufficient to release firing pins 25 and 26. Upon location
marker clearing launching tube 47, spring 36 moves pin 27
outwardly and relcases firing pins 25 and 26 and their respec.
tive firing pin springs 30 drive firing pins 25 and 26 forwardly
and detonate primers 31 and 42, respectively.

As best shown in FIG. 4 of the drawings, primer 41 ignites
gas generating pellet 43 and the gas pressure therefrom drives
piston 21 forwardly causing fluid 24 to break frangible barrier
19. As piston 21 continues to move forwardly, fluid 24 is
forced through distribution pipe 17 and holes 18 to saturate
streamers 23 and zctivate the chemiluminescent fluid which
has been absorbed by streamers 23. Primer 41 is detonated
simultaneously with primer 42, and primer 41 ignites delay
elements 45 which, in turn, detonate ejection pellet 44. By
way of exaniple, delay elements 45 might be designed to ignite
ejection pelict 44 about 8 seconds after gas-generating pellet
43. This delay allows fluid 24 to pass through holes 18 and
saturate streamers 23 and also allows a free fall of the location
marker before expellent charge 44 ejects streamers 2.

Referring now to FIG. § of the drawings, explosive charge
44 is shown being detonated and piston housing 16 is moving
outwardly from fuze section 12. Piston housing 16 moves gjec-
tion cylinder 22 against end cap 13 and end cap 13 is
separated from container 11. As piston housing 16 continues
to move forwardly, ejection cylinder 22 continues to separate
from container 11, When the rcarward end of ejection
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cylinder 22 clears the end of container 11, the two halves of
ejection cylinder 22 scparate and fall away. To facihtate
separation of streamers 23, a small drogue parachute $1 may
be provided to one end of each streamer 23. Also, f desired,

. the other end of each streamer 23 may be fastened to cither

container 11 or piston housing 16 to provide a weight so that
stteamers 23 may be more accurately deployed. Without such
a weight, streamers 23 would be highly susceptible to wind
and their location could not be accurately placed by dropping
from an aitcraft. FIG. 7 of the drawings shows a pair of
strcamers 23 lying on the ground and emitting a colured glow
that can be scen at night from searching aircraft.

We claim:

1. A location marke - comprising,

a tubular container

at least one strip of cloth satutated with chemiluminescent
material in one ¢end of said container,

a piston housing shdably mounted in said tubular container
having a fluid compartment and a piston shdably
mounted in said fluid compartment,

& quantity of activator fluid in said fluid compartment,

a frangible barrier closing one end of said lud compart-
ment,

means for slidably moving said piston in said piston housing
whereby movement of said piston causes said frangible
barricr to break and saturate said at least one stnp of
cloth with activator fluid, and

means for slidably moving said piston housing whercby
movement of said piston housing vjects said at least one
strip of cloth.

2. A location marker as st forth in claim 1, wherein said at
least onc strip of cloth is saturated with chemiluminescent
material comprised of 0.2 molar bis (2, 4, Stachior:-6 car-
bobutoxyhyenyl) oxalate, 0.003 molar 9, 10-bis ( phenylethy-
nyl) anthracene, 1 percent cyanacryl terpolymer, and 2 per-
cent bis-(2-ethylhexyl) phthalate in benzene and wherein sad
activator fluid is comprised of [.§ molar hydrogen peronde in
dimethyl phthalate.

3. A location marker as set forth in claim 1, wherein sad
means for slidably moving said piston includes a first firing
pin, a primer, and a gas-gencrating peliet whereby triggenng
of said firing pin detonates said primer and ignites said gas-
generating pellet and gas from same pellet moves said piston
to rupture said frangible barrier whereby said at least one stnip
of cloth saturated with chemiluminescent material is activated
by said activator fluid.

4. A location marker as set forth in claim 3, whereia said
means for slidably moving said piston housing compnses a
second firing pin, a primer, a pyrotechnic delay train, and an
explosive pellet whereby detonation of said explosive peliet
after said gas-generating pellet it ignited ejects said at least
one strip of cloth.

§. A location marker as set forth in claim 4, eherein said
first and sccond firing pins are maintained in a cocked position
by a bore rider pin having means for preventing thggering of
said firing pins while said location marker is within a launching
tube.
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ABSTRACT: A small caliber ¢ ual colored signal Nare having a
cartridge case holding a primer and a charge of capelling
powder, and a projectile body pantially extending into and at-
tached to said cartridge case. The projectite body contains a
first pyratechnic composition which, upon burming, provides u
green colared display and also a second pyrotechnic composi-
tion which, upan buming after said first composition is con-
sumed, pravides a red colored display. The projectile body is
provuled with an undercut so that afier the first pyrotechnic
compasition is consumed the projectile hody will sever in
order to provide better illumination of the burning of said
secand pyrotechnic composition.
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1
SMALL CALIBER DUAL COLORED SIGNAL FLARE

STATEMENT OF GOVERNAENT INTEREST

The invention described herett may be manufzciured and
used by or for the Governmem of the Uuited States of Amer-
ica for governmerial purposcs without the nayment of any
royalties thereon or therefos.

BACKGROUND OF THE INVENTION

Presently, the military departments are providing certain
personnel with a small caliber flare which can be tired from a
hand-hc!d weapon, such as a .38 caliter pistol. In particular,
such a flare mught be fired by a persortn distress, such as a
downed aircrafi pilot. Herewfore the flares that liave been
used provided only 2 singie colared dizplay, which was usually
red. This type of smalt flare has a disadvantage, however, as it
it ofien mistakenly believed to be a tracer round from an
enemy gun and tends to Jrive-off a would-be rescuer.

SUMMARY OF THE NVENTION

The present invention provides a small caliber signal flare
which is d=zigned to be fircd from a hand-held weapon, such
a3 2 .38 culiber pistol. A cartridge case is provided which con-
tains a primer and a quantity of expelling powder, and projec-
tiic body partielly extends into the cartridge case. The projec-
tile body is provided with a cavity and a forward hemispherical

“
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nose. Within the cavity there is a first pyrotechnic compuosi- -

tion containing 2 banium compound and a second pyrotechnic
comporition contaiaing 2 strontium  compound. The
pyrotechnic cotnpoution containing the barium compound is
ignited first and a green colored display i= produced. The
pyrotechnic compasition cantaining the stroatium compound
is ignited second and z red volored display is produced.,

An ignition compasition is provided adjacent the firet com-
position and this ignition composition is ignited by the bumning
of the expelling powder. This ignition composition ignites the
first pyrotechnic com.positicn which provides a green colored
display. The first pyrotechnic comeosition, in turn, ignitcs the
second pyrotechnic comporsition. An undercut, or reduced
wal!l thizkness section, is provided in the projectile body ad-
jacen: the innermost end of the first pyrotechnic composition
and the projectiie body is separated at this section to enhance
visibility of the red colored display.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is en end view of a preferred embodiment of the
present invention; and
FIG. 2 iz 2 scctional view taien on line 2—2 ot F1G. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Refcrring now to the drawing, there is shown a cartndge
case 11 which is sized 1o fit 3 standard hand-held venon.,
suckh. as a .38 caliber pistol. A primer 12 and a quantity of ex-
peiling powder 13, are contained in z clused end of cartridge
case 11 and the upposite end of cartridge case 11 is open. By
way of crample, expelliing powder 13 might be comprised, by
weight, of about 44.85 percent of nitrocellulose, about 13.25
gercent of nitroger in nitroceliulose, about 0.40 percent of
graghite, about 39.00 percent of aitroglycerine, about 1.00
percent of cthyl centealit> and about 1.50 percent of potassi-
um sulfete,

A projcciile body 14, Yaving & hemispherical nose section
18, has 2 portion of its length exteading into cartridge case 11,
angd projeciile body is provided with a tapered surface 16 and
open end of cartridge case 11 is crimped agzinst this tapered
surface 16 to sccure projectile body 14 to vartridge case 11, A
quantity of pyrotechaic composition 17 is provided in projec-
tile body 14, which upon burning, gives a colored display. By
way of cxample, pyrctechnic composition 17 might be com-
prised, by weight, of about 37.75 percert of stro.tium nitraie,
about 24,50 percent of powdired magnesium, about 21.85
percent of potassium perchioate, about 9.94 percent of
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polyvinyl chloride, and about 5.96 percent of a polyester resin
binder, such as Laminac 4110, a produce produced and mar-
keted by American Cyanamid Co. This composition, whea
burned, provides s red colored display.

Another pyrotechnic composition 18 is provided in projec-
tile body 14 adjacent compasition 17. By way of example,
composition 18, wken bumed, will provide a green colored
dispiay and be comprised, by weight, of about 31.82 percent
of barium nitratc, about 30.90 percent of powdered magnesi-
um, about 4.5$ percent of powdered copper, about 18.18 per-
cent of potassiom perchiorate, zbout 9.10 pcrcent of
perchloiopentacyclodecane, and about 5.45 percent of
polyester resin binder, such as Laminac 4110. Ignition com
posigon 19 is provided adjacent the ouvter end of pyrotechnic
compuosition 19. Ignition compaosition 19 is igmted by the
burning of powder 13 and, in tum, ignites composition 18. By
wzy of example, ignition composition 19'might be comprised,
by weight, of about 41.66 percent of lead oxide, about 23.44
percent of silicon, about 11.46 percent of manganese and
about 23.44 percent of a suitable binder solution. A retaining
washer 21 is positioned adjacent ignition composition 19 and
the inner end of projectile body 14 is crimped, or spun over, to
retain the pyrotechnic compaositions within body 14.

As best shown in F1G. 2 of the drawang, projectile bod 14 is
provided with an undercut 22, or reduced diameter prtion,
which is positioned near the inner end of pyrotechnic com-
pnsition 18. ¥hen the burning of compaosition 18 reaches un-
dercut 22, this reduced wali szction burns away and the teail-
ing edge of projectile bedy 14 breaks away to provide better
visibility of the display produced by the burning of
pyrotechnic composition 17.

In aperation, essuming the signal flare is to fit and be fired
by a hand-held weapon, such as a .38 calibet nistol, upon trig-
gering the weapon, the firing pin will strike and expiode
primer 12 which will ignite powder 13. The exploding of
pr .Cer 13 will, in turn, ignite ignition composition 19 and the
explosion force from powder 13 will eject and propel projec-
tile body 14. lgnition compasition 192 will ignite pyrotechnic
composition 18 causing & green colored display to be
produced from the rcar of projectile body 14. When
pyrotechnic composition 18 is nearly consumed, the burning
will be taking place opposite undercut 22 causing this thin-
walled s2ction to burn throagh 2nd sever the projectile body
14, Pyrotechnic compaosition 17 will be ignited from the burn-
ing of composition 18 and will produce a red colored dis; .ay.
As the rear portion of projectile body 14 will drop away, this
portion of body 14 will not be present to act as a shicld, and
better visibility of the red colored display will be provided.
About 1.5 grams each of pyrotechnic composition 17 and 18
will produce sbout a 3 sccond green colored lisplay followed
by about a 3 second red colored display.

We claim:

1. A small caliber dual colored signal flare comprising:

a cartridpc case having a closed end and an open end,

a prinmicr and a charge of exreiiing powder within said car-

tridpe case adjacent said closed end,

a single projeciile body having a closed end and an opened
end with said opaned end extending inwardly into said
cartndge case,

a first pyrotechnic composition in said projectile body for
producing a first tracer color,

a second pyroiechnic compasition in raid projectile body
for nroducing a second tracer color, and

an undercut in said single projectile body for severing said
projectile body by the buming of said first pyrotechnic
composition thereby enhancing the visibility of the burn-
ing of said second pyrotechric composition,

2. A small caliber dual colored signal flare as set forth in
claim 1 whercin said first pyrotechnic composition contains
barium mtrate and upon burning of said first pyrotechnic com-
position a green colored display is provided.

3. A small caliber dual colored signal flare as set forth in
claim 1 wherein said second pyrotechnic composition con.
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‘ taing strontium nitrete and upon buming of said sccond

pyrotochnic compnition a red volored display is provided.
4. A amall calibzr dual colored signal flare as set forth in
claim } wherein suid first pyrotechnic composition contains

barium nitrate and said second pyrotechpic composition con- 3

taing strontivm nitrate and upon ignition of suid signal flare a
green colored display & first produced follawed by a red
colored display. :

S. A small caliber dual colored signal flare as set forth in

4

cen. of powdered copper, about 18,18 percent of potassium
perchlorate, about 9.]0 percent of  perchioropents-
cyclodecane, and about 5.45 percent of a polyester resin
binder.

6. A small caliber dual colored signal flare as set forth in
claim ! wherein said second pyrotechnic composition is com-
prised, by weight, of about 37.75 percent of strontium nitrate,
abov: 24.50 percent of powdered magnesium, about 21.85
percent of potassium perchlorate, about 9.94 percent of

claim 1 wherein said first pyrotechnic_com gosition is com- 10 polyviny! chioride, and about 5.96 percent of a polyester resin

ptised, by weight, of about 31.82 percent of barium nitrate,
sbout 30.90 percent of powdered magnesium, about 4.55 per-
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WHITE SMOKE COMPOSITION CONTAINING RED containg from about 38 to 45 percent of red phosphorus.
PHOSPHOROUS While it is desirable to get as mucnh red phosphorus as possible

STATEMENT OF GOVERNMENT INTEREST

The invention described herein may be manufactured and
used by or for the Government of the United States of Amer-
ica for govermmmental purposes without the payment o' any
royalties th<reon or therefore.

BACKGROUND OF THE INVENTION

The present invention relates to a pyrotechnic composition

which, when burned, will produce a dense white smoke par-

ticularly adapted for military purposes, such as signalling or
camouflage, and more particularly the composition contains
red phosphorus.

Chemicals in the category of screening smokes are those
which, when dispersed in air, produce a cloud of finely divided
particles of solid, liquid, or both. These are used to shield tac.
tical operations or disrupt the movements of the enemy. Out-
standing examples of such materials are: fuel oil used in *ar-
tificial fog™ generators, white phosphorus, sulfur trioxide,
titanium tetrachloride, and so called zinc chloride smokes.
Each of the ahove-listed smoke-generating compositions is
characterized by certain advantages and disadvantages in mili-
tary operations, depending upon the importance of such fac-
tors as inobility of the smoke producing apparatus, toxicity, lo-
gistical considerations, and the total obscuring power of the
composition employed.

For military use, volatile hygroscopic chloride (HC) snickes
are the most important, other than oil mixtures, which are util-
ized for large scale operations, The niost widely used HC types
of smokes are those resulting in the production of zinc
chloride smokes.

The original mixture employed to produce a zinc chloride
smoke was the Berger mixture, developed by the French Army
during World War 1. The originai Berger mixture consisted of
zinc dust and carbon tetrachloride with zinc oxide and
diatomite. Upon ignition, a vigorous reaction takes place,
resulting in the form.ation of zinc chloride, which is volatilized
by the heat of the reaction and solidifies to form smoke. How-
ever, since this mixture employed a liquid orgaric chloride, it
was difficult to transport and store. dy the begianing of World
War [, the United States Government irad developed a mix-
ture designated “HC smoke mixture’ which conained zinc, a
perchlorate s an oxidizing agent, hexachioroethane as the or-
ganic chloride compound, with a retarder, ammonium
chloride. Subsequently, a mixture was found which was belter
in many ways than the original; i* was a combination ot hex-
achloroethane, aluminum and zinc oxide. This mixture
required no stabilizer against moisture absorption, and chaag-
ing the percentage of aluminura varied the burning time, as
desired. However, these compositions are corrosive and will
interf re with firing mechanisms, theraby matenally liniiting
the storage life of the imoke-generating componition.

SUMMARY OF THE INVENTION

The present invention relates w a smoke-producing com-
position which can be made into smoke candles and more pav-
ticularly to u pyrotechnic composition for making smoke can-
dles by a tamp-cast methoa. The composition is comprised of
a fuel, such as mugnesium, red phosphorus, oxidizing materi-
als, and from about 12 to 14 percent of a resinous binder such
as cpoxy or an epoxy-polyglycol system.

DESCRIPTION GF THF. PREFERRED EiviBODIMENT

The present invention relates to a pyrotechnic composition
for producing candles which, when burned, produse a dense
white smoke, und the comoosition is suitable for making
smoke candles by a tamp-cast method, as opposed to a pressed
method which has heretofore been used to miake ali red
phospitorus smoke candles used by the various military de-
partments. Magnesium is uted as a fuci and the composition
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into a smoke candle, presently there is available in the United
States only one form of red phosphorus and thus is & very finely
ground material, that is, it has » very small average particle
size. Accordingly, available red phosphorus has a high surface
area per weigit of material anc a large amount of binder is
normally needed to wet the red phosphorus. If smoke cundles
are to be made by a pressed method, as liitle as 3 or 4 percent
of binder might be eraployed. On the other hand, if candles
arc to be made by a pure cast methed, it is necessary, because
of the fine red phoaphorus available, to go to a very high per-
centage of binder, such as betwcen 25 and 30 percent. Such a
high perceniage of binder however, reduces the amount of red
phosphorus in the systemn and is undesirable. In ihe present in-
vention, a tamp-cast method 1s employed in making smoke
candles and the resinous binder is in the range of from 10 to
18 percent.

The following examples are provided in order to illustrate

the present invention.
EXAMPLEI
PERCENT
(By Weight)
Magnesium (granulation 12) i
Manganese dioxide 34
Zinc Onide 3
Red phosphorus i
Polyglycol Resin (QX-3812) 2.68
Epoxy Resin (D E. R 732) 332

The magnesium particles were of granulation 12, as defined
in Mil-Spec JAN-M-3R2, entitled, *‘Maguesium Powder For
Use In Ammunition.” The polyglycol and epoxy resins were
obtained from The Dow Chemical Company, Midland,
Michigar. The epoxy resin used is marketed by The Dow
Chemical Company under the trademark . E. R. 732 and is
flexible epciy resin. The polyglycol resin is a perchlorate.
modified amine-terminated long chain polyglycol and The
Dow Chemical Company designates the resin as QX-3812,
This polyglycol resir is 2n amber liquid having a specific gravi-

vy of 1,08 1 25° C. and has the following analysis:
PERCENT
(by Weight)
Carbon 3910
Hydrogen 10.20
Oxyren 48.08
Chlotine 136
Nitsugen 129

After the ingredienis were mixed and blended the composi-
tion was pouted and taniped to form a smoke candie abtout
1.76 inches in diameter and abcu? 2.75 inches long. The
smoke candle weighea 190 grams and had a density of 1.74
g./em®. After curing, the smoke cz2ndle wis ignited and burned
for 180 seconds. A Jense, white smoke was produced.

EXAMPLE I
PERCENT
(By Weight)
Magnesium (granulation 2) T}
Mangancee dinxude 30
Zinc onde )
Lewd droasde 4
Red phiwpharus "
Poiyglycol reun (QX A1) 8 by
Epoay resin (D E R 732y 5 12
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The addition of lead dioxide provides an increase in the
burning rate of the composition. As spontaneous ignition can
occur when mixing lead dioxide with red phosphorus, special
precaution must be taken when mixing these two ingredients.
The red phosphorus was first mixed with the binder and
thoroughly wetted before the lead dioxide and other in-
gredients were added. Also the percentage of lead dioxide
must be kept low.

After the ingredients were mixed, the composition was
poured and tamped to form a smoke candle about 1,76 inches
in diameter and about 2.8! inches long. The smoke candle
weighed 190 grams and had a density of 1.72 grams/cm?. After
curing, the smoke candle was ignited and burned for 185
seconds. A dense, white smoke was produced.

EXAMPLE Il
PERCENT
(By Weight)
Magnesium (granulation 12) 0
Mangsnese donide 34
Red phosphorus 42
Polyglycol resin (QX-3812) 8.68
Epory Rewn (D E R.722) $32

The ingredients were blended as in EXAMPLE 1 and then
poured and tamped to form a smoke candle about 1.76 inches
in diameter and about 2.38 inches long. The smoke candle
weighed 195 grams and had a density of 2.03 grams/cm?. After
curing, the smoke candle was ignited and burned for 250
seconds. A dense, white smoke was produced.

EXAMPLEIV
PERCENT
(By Weght)
Maugnesium (granulation 12) 10
Manganese dionide 30
Lead dionide 4
Red phowphorus 42
Pulyglycol resin (QOX-3812) R.68
Epory tesin (D E 2732y $32

The ingredients were mixed as in example Il and then
poured and tamped to form a smoke candle about 1.76 inches
in diameter and about 2.25 inches long. The smoke candle

4

weighed 182 grams and had a density of 2.02 grams/cm®. After
curirg, the smoke candle was ignited and burned for 223
seconds. A dense, white smoke was produced.

5 EXAMPLE V
PERCENT
(Ny Weight)
0
Mugnestum (granulation 12) 12
Manganew: dionde jo
Lesd dionide 4
Red phowphorus 40
Epony resin 9.52
18 Curing agent . 4.48

The epoxy resin used was a gencral purpose liquid resin and
w i) obtained from The Dow Chemical Company, Midland,
Michkiy »n, under the trade name D. E. R, 321. The curing
ageni « .= also obtained from The Dow Chemical Company
and was a low-viscosity aliphatic diamine which is sold under

the trade name D. E. H. 31. The ingredients were biended as
in exampic { and then tamped to form a smoke candie about

20 inches in diameter and abont 17.5 inches long. The smoke

25 candle weighed 147,550 grams and had a density of 1.92

grams/cm®. After curing, the smoke candle was ignited and

burned for 120 seconds. In order to facilitate the rapid burn-
ing of the candle, 19 hnles each about | % inches in diameter
were made in the candle. Upon burning, a dense, white smoke
waus produced.
1 claim:
1. A white smoke-generating composition comprised, by
weight, of
between 8 and 12 percent of magnesium,
35 between 30 and 34 percent of manganese dioxide,
betwcen 0 and 3 percent of zinc oxide,
between 0 and 4 percent of lead dioxide,
between 38 and 45 percent of red phosphorus, and
between 10 and 18 percent of a resinous binder.

40 3 A white smoke-generating composition as set forth in
claim 1 wherein said resinous binder is selected from the
group consisting of epoxy resin and epoxy-polyglycol resin.

3. A white smoke-generating composition as set fotth in
claim 1 wherein said resinous binder is epoxy resin.

4. A white smoke-generating composition as set forth in
claim 1 wherein said resinous binder is epoxy-polyglycol resin.

8. A white smoke-generating composition as set forth in
claim 4 wherein said resinous binder is comprised, by weight,
of about 62 percent of polyglycol resin and about 38 percent
of epoxy resin.
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ABSTRACT: A cartridge case plug for semifixed gun ammuni-
tion having a skirt portion adaptable for fitting into a mouth of
& cartridpe case and having a tapered crown portion adjacent
to said skirt portion, said plug being made of a rigid polyu-
rcthane foam having & density range of between 12 and 14.5
pounds per cubic foot after molding.
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CARTRIDGECASE PLUG FOR SEMIFIXED GUN
' AMMUNITION

STATEMENT OF GOVERNMENT INTEREST

The invention described herein may be manufactured and
used by or for the Government of the United States of Amer-
ica for governmental purposes without the payment of any
toyalties thereon ot therefor.

BACKGROUND OF THE INVENTION

Semifzed gun ammunition cartridges are widely used by the
military department. The U.S. Navy, for example, uses gun
ammunition cartridges for its S-, &., and &-inch guns. These
semifixed gun ammunition cartn iges arc comprised of a car-
tridge case. a primer, a charge of propeitant, and a plug for
relaining the p.opellant within the cartridge case. The projec.
tilc is not attached to the cartridge case and is loaded
separately into a gun chamber.

Heretofore, the majority of cartridge case plugs have been
made of cork which is an imported material and excessively
expensive. Additionally, cork is cimensionally unstable and
frequently fails to maintain case closure during handling and
gun loading. As these cartridge case plugs break up when a
gun is fired, it is most important that the pieces be sufficiently
small 50 as not to cuuse a safcty hacard to personnel. By way of
cxample, a cork plug for a Sinch/38 gun should disintegrate so
that no fragment will exceed 2 weigint of one-half ounce.
Frequently, however, cork pieces are observed which exceed
this weight and consequently are a hazard to shipboard per-
sonnel. .

In additios: to the disintegration requirement, « plug must be
able to withstand and absorb extreme forces of shock when
the cartridge case and accompan)ing projectile are rammed
into a guit chambet. These plugs must perform a bufTering ac-
tion so that the canridge cases will not be deformed, as any
deformation could prevent proper chambering of the car-
tridge case in the gun chamber.

SUMMARY OF THE INVENTION

The present invention relates 16 a cartridge case plug which
is made from polyurethane foam which has a critical density of
between 12 and 14.5 pounds per cubic foot. Thie density s
critical in order to assure sausfactary fraginentation of the
plug when the ammunition is fired, and yet be wbic to
withstand loading and ramming into » gun chamber.

The plug is cylindrical in shape and has a skirt portion which
is adaptable to be secured in a cartridge case. A forward
crown portion is tapcred to facilitate loading of the cantridge
case into the gun chamber.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a front view showing a preferred embodiment of a
cartridge case plug. .

FIG. 2 is a side view of the cartridge case plug showr in FIG
1 of the drawing; and

FIG. 3 15 a sectional view of a cartridge casc showin ; a plug
closing one end of the case.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referving 1o the drawing, there is shown a cartricge cas:
plug #1 having a skirt partion 12 which fits with a canridg:
case 13 and a crown portion 14. Skirt portion 12 has a tapercd
section 15 which facilitates the cnmping of cartridge case 13
around plug 11 Crown 14 has a tapered section 16 waich ter.
minates with a bevel 17 to facilitate the loading of the car
trdge case assembly into the chamber of a gun,

Cartridge case plug 11 is composed of a polyester based car-
bon dicxide expanded type of rigid polyurethane foam with a
density between 12 and 14.5 pounds per cubic foat. The
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material and density is critical in order to meet the military

requirement that for a cartridge casedplug used in a Sinches/3R
gun, no fragment of the plug should exceed one-half ounce

(14.18 gm ). The matenal and density is also critical in order
that the molded plug be capable of withstanding haisting and
ramming of the cartridgs assembly into the chamber of the
gun. The rammer stnikes the base of the cartndge assemhly
and pushes it and the projectile into the gun chamber Plug 11
musl act as a bufTer between the cartridge case and the projec-
tile. The shock on the plug is greatest when seacng of the car.
ttidge in the gun chamber occurs and might be as high as
50,000 g’s.

Referring now to FIG. 3-of the drawing, there is shown a
curtndge case 21 having inside a prope'lant charge 22 and &
primer 23. Cartridge casc 21 i closed by a sheet 24 of
nitroccilulose, spacer 28, and plug 11, By ~ay of cxample,
spacer 25 might be made of cardboard or chipbaard. Car-
tridge case 21 i crimped onto tapered section 1S of skirt por
tion 12 therehy firmly attaching plug 11 to cartridge case 21,

In addition to the sclection of the material for plug 11 being
critical with respect ta fragmentation and severe shock, there
are ather requirements that must be met. Por example, the
material should not be adversely affezted by alcohal-ether
vapor. The common propetiants used in semifixed gun ammu.
nition are processed using a mixture of aleahol and ether as
process sulvents. After extrusion or forming, same alcohot and
ether remain us residual constituents, which generally
evaparate out. Since an assembled cartridge represents a
closed situation, these vapors should rot have a deleterious al-
fecton plug 11,

A test was condac ai the Naval Ammunition Depot,
Crune, Ind.. to determ M the affect of alcohoi-ether vapors on
piugs 11 which were made of polyurethane foam having u den-
sity of between 12 and 14.5 pounds per cubic {oot. The test
was set up by placing equal volumes of etdanc! und diethyi
ether in a carrier of Gibutyl phthalate (inert, very low vapor
pressure sofvent). The solution consisted of six parts alcohol,
six parts ether, and 100 parts dibutyi phthalate. The solution
was placed in a sealed container in which a plug was supported
in a stand such thut nu contact was made with the liquid. After
37 days, the plug was removed from the sealed container and
any dimensions and weight changes in the plug were con.
sidered insigrificant with regard to suitability of the matenal.

It is a requitement that when fired as a compnnent of a ser-
vice round, plug 11 must disintegrate into smali fragmunts.
For a Sinch/38 plug, the iargest fragment may not excerd one-
half ounce (14,18 gm.) Ten rounds were fired and the laigest
fragment from cach was recovered and weighed. The largest
fragments range from 0.5030 grams to 3.0900 zrams. The lar-
gest fragment tecovered from the 10 counds was 3.0900
grams, which 1s only about 22 percent of the allowed value of
14.18 grams.

It can thus be seen that the present invention provides an
improved plug for a cartridge case which is cconomical to
make, and is strong and steady, yet will disintegrate into very
small fragments upon firing the round to which the plug is at-
tached.

Iclaim:

1. A cartridge case plug for semifixed gun ammunition com-
prisiug,

a cyhindrical body having a skirt portion adaptable for fitting
into a cartridge case and having a tapercd crown portica
extending forward of said skirt portion, said plug hemg
made of & rigid polyurethane foam matcrial having a den-
sity of between 12 and 14.5 pounds per cubic foot
whereby said plug disintegrates into very small fragments
of firing swid ammunition,

2. A cartridge case piug for semifixed gun ammunition as set
forth in claim 1 wherein said foam matenal is a polyestes
based carbon dioxide expanded type of rigii polyurethane
foam having a density of between 12 and 14.5 pounds per
cubic foot.
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PHOTOFLASH CARTRIDGE HAVING DUAL FLASHES

The invention described herein may be manufactured and
used by or fur the Government of the United States of Amer-
icn for guvernmental purposes without the payment of any
toyalties thereon ot therefor.

CROSS-REFERENCES TORELATED APPLICATIONS

Application of Billy R. Blias, Clarence W. Gilliam, and Juhn
E. Laawell, entitied, PHOTOFLASH CARTRIDGE, Ser. No.
390,260, filed Aug. 13, 1964, which issued Oct. 21, 196%, &
U.S. Pat. No. 1,473,472

BACKGROUND OF THE lNVENT]pN

The present invention relates to a photoflas?: cartridge for
providing illumination in support of night aerial photography
and more particularly to a photoflash cartridge having an aux-
iliary fiash composition which ignites prinr to a main flash to
operate as a detectable signal for opening a camera shutter.

Prior to the invention disclosed in the above-mentioned ap-
plication for a “Photoflash Cartridge,” most photoflush
devices provided high-intensity flash, however, the flash dura-
tion was relatively long which affected the quality of a picture
being taken. In the invention disclosed in the referenced appli-
cation, an cxplosive mixture is provided within the flash com.
position and upon ignition, the explosive niixture causes the
surrounding flash compotition to be rapidly ignited. The first
4.5 milliseconds of light encrgy is used only for opening a
camera shutter and this period includes the peak intensity,
thus losing this light energy for film exposure.

SUMMARY OF THE INVENTION

The present invention has first and second containets cou-
pled together and slidably contained in a cartridge case. One
container has a key flash composition and the second con-
tainer carries the main flash compusition. The cartridge case
contains an electric primer and a propeliant charge and, upon
ignition of the primer, the propellant charge expels the first
and second containers from the cartridge case and ignites an
ejection delay fuze of 1-second duration. The ejection delay
fuze allows the two containers to travel a safe distance from
the aircralt before the key flash composition is ignited. The
ejection-delay fuze ignites another fuze which transfers igni-
tion to the key flask compaosition and, upon ignition, the key
flash composition produces a low-intensity flash of sho., dura-
tion which i utilized to open a camera shutter. After the
camera shutter is opened, the main flash composition is ig-
nited to illuminate a target.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is an end view of a preferred embodiment of the
present invention,

FIG. 2 s s eectional view taken on line 2-2 of FIG. 1,

FiGi. 3 is a perspective view of a shunting clip; and

FIG. 4 is a perspective view of a primer shield.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawing which shows a preferred em-
bodiment of the present invention, a cartridge case 11 is pro-
vided that is adaptable for fittinp into a military.type ejector.
Cartridge case 11 is substantially closed on one end which is
provided with a threaded hole so that ar clectric primer 12
can be threadedly connected therein. The opposite end of car-
tridge case 11 is open. The closed end of cartridge case 11 is
provided with a counterbore that is filled with an expeliing
charge 13, such as black powder. Expelling charge 13 is ad-
jacent primer 12 and is retained in position by mean: of a
primer shield 14. As shown in FIG. 4 of the drawing, primer
shicld 14 is provided with a plurality of small holes 18 that,
upon ignition of the black powder, permits a Name to pass
through the primer shield to ignite a delay composition 16 that
I compresaed into a delay holder 17
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By way of example, the delay composition might be com-
prised of about 82.2 percent, by weinht, uf barium chromate,
about 7 ¥ percent, by weight, 8 born, aid about 10 pureent,
by weigrl, of distomaccous earth (99 percent §i0,). By filling
a M-inch diameter bore with about a 1-inch length of the
foregoing dcacribed delay composition, a delay of approsi-
mately | second 18 achieved. By increasing the percent of ban.
um chromate and reducing the percent of boron, the delay
period can be increascd. An ignition mixture 18 is pressed on
euch end of delay composition 16 and, by way of example, ig-
nition mixture 18 might be comprised of about 90 percent, by
weight, of barium chromate and about 10 percent, by weight,
of boron.

A key flash housing 19 is provided with a reduced-diameter
portion and charge case 21 surrounds housing 19 to provide a
cavity which contains a key flash composition 22. By way of
example, key flash composition might be comprised, by
weight, of 40 percent aluminum pawder (average particle size
about 16.3 microns), 30 percent potassium perchlorate
(average particie size about 8,5 microns) and 30 percent
granulated barium nitrate). A fuze 33 which, by way of exam-
ple, might be of lead azide core material in a lcad sheath, and
manufactured by E. 1. Du Pont de Nemours & Co., Inc.,
Wilmington, Delaware, under the trade name Pyracore, ie in.
serted in a hole in housing 19 to ignite key flash compesition
22. Fuze 23 is ignited from the heat and flame i v detae
composition 16.

Another fuze 24 and a delay detonator 28 are provided in 2
bore 26 in housing 19. By way of example, fuze 24 might be
similar to fuze 23 and delay detonator 28 might consist of a
delay composition, such as a 90 percent barium chromate and
a 10 percent boron composition, which is pressed on an explo-
sive material. Fuzc 24 is ignited from the heat and flame of key
flash composition 22 and, in order to facilitate ignition, a
wransfer ignition comporition 20 is provided and, by way of ex-
ample, might be A1A composition, (By weight, 65 percent
zironcium powder, 25 percent Iron oxide, Ferric (Fe,0,) and
10 percent diatomaceous carth), as defined in Mititary
Specification MIL-P-22264. The A1A composition 20 can be
attached to the forward end of housing 19 by making a slurry
comprised, by weight, of four parts A1A composition and one
part of nitrocellulose camphor acetone solution.

A peliet tube 27, containing a plurality of explosive pellets
28, is previded with a threaded end, and coupling 29
threadedly connects pelict tube 27 and housing 19 together.
By way of example, explosive pellets 28 might be RDX Com-
position CH--6, which is described in Military Specification
MIL-R-21723. RDX Composition CH-6 is a homogeneous
explosive minture of about 97.5 percent RDX (Type B, Class
A, as outlined in MIL--398C), about 1.5 percent calcium
stearate, about 0.5 percent graphite, and about 0.5 percent
polyisobutylene. A pellet tube cap 31 is provided to close the
outer end of pellet tube 27.

A photoflash composition 32 is contained within charge
case 33 and, by way of example, might be comprised of about
60 percent potassium perchlorate and about 40 percent
atomized aluminum powder. A slosing disc 3 is provided to
close the end of charge casz 33 which is then crimped or spun-
over at its outer end, and likewise, cap 3§ is provided to close
the outer end of cartridge case 11. Gas checks 36 and 37 are
previded in the forward end of cartridge case 11. A shunting
clip 38 is removable attached to cartridge case 11 und engages
and shorts primer 12 to prevent accidental ignition of primer
12.

OPERATION

In operation, shunung clip 38 is retained in the position
shown in FIGS. 1 and 2 of the drawing until just prior to plac-
ing cartridge case 11 n an ejcctor, at which ume clip A8 is
removed. Upon the application of an electric current to
primer 12, primer 12 will ignitc and, in turn, ignite expelling
charge 13 which will expel charge cases 21 aad 33 out of the
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outer end of cantridgge cane 11, Expelling charge 13 ignites’

ejection delay componition 16 which, in turn ignites key Mush
composition 22 through fuze 23. The ejection-delay compusie
ton 16 allows charge cases 2t and M), which are coupled
togethet, to travel a safe distance from the aivcraft from which
launch takes place before ignition of key flash composition 22.
ignition of key fNlash composition 22 causas case 21 to burst,
and a low-intenaity flash of a few milliseconds duration is
produced. This low-intensity flash is observed by a flash detec-
tot in the camera system and initiates mechanical action to
open a camera shutter,

The heat and flame produced by key flash composition 22
ignites, in order, tranafer ignition composition 20 and fuze 24.
Fuze 24, in turn, ignites delay detonator 28 which causes ca-
plonive peliets 28 to be detonated. Dclay detonator 28 func-
tions t0 delay the detonation of explosive pellets 28 until the
camera shutter is fully open. The explosion of pellets 28
detonates photoflash composition 32 to provide a high-inten-
sity flash of short duration.

It can thus be seqn that the present invention provides an
improved photoflash carntridge which provides a first flash
which can be utilized for opening a camera shutter and a
second flash of high intensity and short duration.

Obviously many modifications and variations of the present
invention are possible in the light of the above teachings. It is
therefore to be understood, that within the scope of the ap-
pended claims, the invention may be practiced otherwise than
as specifically described.

1 claim:
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t A photoflanh cartridge comprising:

a cartridge case having a closed end and an open end,

an capelling powdzr charge within said cartridge case ad.
jacent said closed end,

a first container of photoflagh comporition within said car.
tridge case.

first fuzc means including a delay element for igniting the
photoflash composition in said first container from the
heat and flame produced by the combustion of said ex-
pelling powder,

a second container of photoflash composition within ssid
cartridge case, said second container being coupled to
said first container, and

second fuze means including a delay element for igniting the
photoflash compoaition in said second container from the
heat and flame produced by the combustion of said
photoflash composition in said first container.

3. A photoflash cartridge as set forth in claim 1 wherein an
electric primer is threadedly attached in said closed end of
said cartridge case.

3. A photoflash cartridge as sct forth in claim 1 wherein said
photoflash composition in said first container is comprised of
about 40 percent atomized aluminum powder, about 30 per.
tent potassiuin perchicrate, and sbout 30 percent barium
nitrate, and wherein said photoflash composition o said
second container is comprised of about 60 percent potastivm
perchlorate and about 40 percent atomized aluminum
powder.
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SIGNALING DEVICE HAVING MANUAL FIRING MEANS

SUTATEMENT OF GOVERNMENT INTEREST

I'he mvention described herein may be manufactured and
used by or for the Government of the United States of
Amcrica for governmental purposes without the payment of
any royalties thereon or therefor.

BACKGROUND OF THE INVENTION

The present invention relates to a pyrotechnic device and
more particularly to an improved device for igniting a
pyrotechnic device, such as a hand-held flare.

Various types of hand-held pyrotechnic devices are used by
the military departments primarily for signaling purposes. In
one type of Navy flare, which is sometimes referred to as a
Railroad Warning flare, ignition is made by a friction igniter.
One end of the flare is closed by a cover which has an exterior
coating of the same abrasive material found on the side of a
safety-match box. Beneath the cover is a small cotton wad that
protects the friction igniter which is impregnated in a cloth
substance covering the pyrotechnic composition. This friction
igniter is the same material as is used in the head of a safety
match. The signal is ignited by scraping the inverted cover
across the friction igniter.

In another type of friction ignition device, a pull wire is
provided to ignite a primer. A sharp, quick pull on a ring
moves a friction wire through igniter material and causes
ignition thereof, and this igniter material, in turn, ignites either
a smoke mixture, for day use, or a pyrotechnic candle, for
night use.

While the above-described hand-held ignition devices ure
still being used by the military departments, reliability is not as
good as desired and also ignition of these devices normally

require the use of both hands. Accordingly, in the event a

person might be in the water and holding onto a raft, or in the
event a person might be injured, ignition devices which
require the use of both hands are undesirable.

A third, and more sophisticated triggering device, utilizes a
spring actuated striker assembly. One such device is shown in
U.S. Pat. No 3,167,050, which issued Jan. 26, 1965, to Glenn
C. Johnson. In this patented device, a striker assembly s
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maintained in a cocked position by a cover that is slidably -

attached to the container. The cover can be removed by
pushing sideways, and as the cover becomes disengaged, the
striker assembly is actuated to ignite a primer which, in turn,
ignites the signal producing composition. This device is
constructed so that it can be operated by using only one hand.

SUMMARY OF THE INVENTION

The present invention provides a container having a smoke-
producing compuosition in one end and a flare composition in
the other end. A circular-shaped screw cap is threadedly
attached to the flare end, and a hexagon-shaped screw cap is
threadediy attached to the smoke end. These different shaped
screw caps readily identify each end so that the desired end
can be ignited in the dark. A plunger is slidably attached to
each end. and each inner end of these plungers are provided
with 1 firing pin which is engageable with a primer. Each
plunger is locked to the container by a thin, frangible disc of
plastic material. Movement of each plunger is prevented by u
wfety chip which is connected to one of the end caps. Upon
removal of one end cap and its accompanying safety clip, the
plunger can be struck a sharp blow, which causes the firing pin
to strike the primer which, in turn, ignites the pyrotechnic
compusition. ‘The frangible disc prevents the immediate
ejection of the plunger until sufficient heat and pressure are
available to melt and/or break the frarzible disc. This built-in
delay, which can be controlled by the choice of material and
thickness of the disc, provides time for the operator to ofient
the pyrotechmc device so he will not be burmed and.
additionally, optimum burning of the pyrotechnic composition
can be accomplished by having sufficient pressurc and
temperature within the container.
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It is therefore a general object of the present invention to
provide an improved firing device for a handheld pyrctechnic
signal. : .

Other objects and advantages of the present invention will
be readily appreciated as the saume becomes better undestoad
by reference to the following detided description when
considered in connection with the accompanying drawing

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is an end view showing one shape of container cap,

FIG. 2 is an end view showing another shape of container
cap; and !

FIG. Jis a sectional view taxen on fine 3-3 of FIG. 1.

DESCRIPTION OF THE IJREFERRED EMBODIMENT

Referring now to the drawing, there is shown a pyrotechnic
device for providing both smoke snd light. The smoke
producing section has an outer housing t1. and the light
producing section has an outer hcusing 12, with the two

containers being connected together by a coupling 13. A

smoke mixture 14 is provided in container 15 and a flare
composition 16 is provided i containcr 17. By way of exam-
ple, smoke mixture 14 ‘and flare composition 16 might be
formulated as described in US. Pat. No. 3,167,050, which
issued Jan. 26,1965, t0 G. C. Johnson. :

A primer holder 18 is provid: d in housing 11 and, likewise,
a primer holder 19 is provided in ‘iousing 12. Holders 18 and
19 cach hold a primer 21 Each holder is provided with a
plurality of holes 22 which serve as orifices when the’
pyrotechnic material in contaners 18 and 17 is burned.
Housings 11 and 12 &:¢ provided with closed ends 23 and 24,
tespectively. and each closed end is provided with a ceatral

aperture in whict striker assemblies 25 and 26 are positioned.

Stril.er assemblies 25 and 26 are similar in design, with the
oniy difference being in size duc to the orifice i closed end 24
being larger than the urifice 1 closed end 23, as a different
size orifice is usually needed for smoke than for flare. As the
two striker assemolies 28 and 26 are sirailar, only assembly 28
will be described.

Striker asscmbly 28 is comprised ot a blowout plug 27
having an enlarged head 28 on the outer end and a firing pin
29 on the inner end. A sealing ring 31 is positioned around the
periphery of plug 27 to provide a gastight seal. A frangitle disc
32, which might be mzde of a plastic material, is attached 10
the inner end of plug 27 to provide a delav period after the
pyrotechnic material is ignited A protective cap 33, having a
hexagon design, is tarcadedly ettached to housing 11 to

protect blowout plng 27. A safety clip 24, which might be U.-

shaped, is provided between head 28 and end 23 to preven:
inner movement of striker assembly 25 in the event that the
unit is dropped or subjected to a severe shock. A connecting
lead 3§ has one end attached to safety clip 34 and the other
end to protective cap 33. The shape of protective cap 36
which is threadedly attached to the flare end is cylindrical in
shape and has a plurality of flutes 37 to facilitate turning of
cap 36. The different shapes of (he protective caps permits
ready identification of the smoke and flare uniis in the dark.

OPERATION

Assuming it is desired to ignite the smoke mixture 14 in
container 18, cap 33 is {irst unscrewed from housing 11 and
safety chp 34 is removed A sharp blow on enlarged head 28 of
blowout plug 27, as by striking with the palm of the hand,
forces plug 27 inwardly and fining pin 29 detonates primer 21.
Primer 21, in turn, ignites smuoke mixture 14 which, upon
combustion, generates heai and pressure to drive blowout
plug 27 outwardly, but removable is prevented by frangible
disc 32. The heat and pressure within housing 11 coatinues to
build up, however, until chey are sufficient to melt and rupture
disc 32, and plug 27 is then ejected. The orifice in which plug
27 was blocking is now free and scrves as the orifice for smoke
which is genetated by the burning of smoke composition 14,
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The amount of delay between the time that firing pin 29
detonates primer 21 and the time that plug 27 is ejected can
he vared by the chowe of matenal for dise 32 and the
thickness theseol. '

1claim,

L. A signaling device comprising:

an enclosed housing having ar orifice in at least one end;

at lcast one container within said housing, said contiiner
having an opened énd and containing pyrotechnic
compuosition,

at least one primer positioncd near the opened end of said
container,

“a blowout plug slidably mounted in each side orifice, suid
blowout plug having one portiok extending inwardly into
said housing and having another portion extending out-
wardly beyond said housing;

a fifing pin attached to said portion of said blowout plug
extending inwardly into said housing and adaptable for
engaging said at least one priiner,
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a frangible disc attached to said end portion of sod blowout
plug extending inwardly into said housing for delayiag
epection of suid blowout plug upon gnition of said
pyrotechnic composition;

a removable safety clip engaging £ach said blowout plug for
preventing inward movement of said blowout plug: and

at least one protective cap attached to said housing tor
enclosing the outer end of said blowout plug.

2. A signaling device as set forth in claim | wherein said

safety clip is connected to said protective cap.

3. A signaling device as set forth in claim 1 wherein said
pyrotechnic composition is a smoke composition.

4 A signaling device as set forth in claim | wherein said
pyrotechnic composition is a flare composition.

‘8. A signaling device as set forth in claim 1 having one
container of smoke composition and one container of fiare
compaosition .
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SIGNAL-CARTRIDGE FOR PROVIDING LONG
' DURATION DISPLAY

STATE OF GOVERNMEN I'INTEREST

The invention described herein may be manufactured and
used hy or for the Government of the United States of Amer-
wa for governmental purposes without the pavment of any
royalties thereon or therefor.

BACKGROUND OF THE INVENTION

‘The present invention refates to a signaliing device and

“mure particularly to a signalling device which can be installed

ir a practice bomb to provide un indication of bombing accu-
racy.

\yariuus pyrotechme devices are used in practice bombs
which are launched from aircraft to indicate the point of bomb
impact. These pyrotechnic devices provide a flash of light and
a puff of smoke to show the point of bomb impact. One widely
used device is fitted into a signal cavity of a practice bomb
and, when dropped, impact forces a firing pin into a primer to
ignite a charge of red phosphorus. The burning of this red
phosphorus produces a flash of light and provides & puff of
white smoke.

The above-described device having red phosphorus is a reli-
able device but has a disadvantage of producing a flash of very
short duration, with the total duration being only about 0.08
seeond. This uxtremely short duration does not allow suffi.

cient time for ground observers to triangulate on the impact -

point Awrborne observers frequently miss the impact display
unless they are looking directly at the correct spot at the time
of impact.

SUMMARY OF THE INVENTION

The present mvention relates to a sigral cartidge which,
when ignited, provides a visual display of between 2 and 3
seconds in duratien, which is over 25 times as long as the red
phosphorus devices heretofore used by the miditury

A cartndge case is provided with a plurality of pyrotechme
pellets along with a quantity of pistol powder for expelling
these pellets from the case upon ignition. Metallic chafl is
dispersed within the pyrotechnic pellets and, upon ignition,
these pellets first break up into chunks and these buining
chunks then further break up and disperse burming chatf
which provide a glowing cloud effect. The duration of the dis-
play is about two seconds and as the pieces of burning chaff
are retatively heavy the display remains near the bomb impact
pont

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 s a sectional view of a practice bomb having a signal
cartndge therem:
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FIG. 2 is o stde view showing a practice bomb emitting a4 ™~

shower of burning chatf to provide a visual display: and
FIG. 3 iy a sectional view of a preferred embodiment of a
signal cartridge.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Refernmg first to F1G. 1 of the drawing, there s shown a
practice bomb 11 having fins 12 on its aft end, and having it
centeal bore 13 m which a signal cartndge 14s positioned. A
firing pin mechamsm 18 is posiioned i the torward end of
practice bomb 11 and s retained by cotter pin 16. A shear pin
17 prevents hung pin 18 from enpaging signal cartndge 14,
however, upan impact of the bomb with the ground. pin 1715
sheared und hring pin 18 rums into a primer in signal cartridge
14. FIG 2 ot the drawing shows a shower display 19 which
results when wignal cartndge 14is detonated.

Referning now to FIG. 3 of the drawing, there 15 shown a
aignal cartndge 14 having a closed end and an open end. A
primer 21 is positioned 1n the closed end of signal cartridge 14
and 1s provided to agnite a quanuty of pistol powder 22. A plu-
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rality of pelicts 23 of pyratechnie composition are posiioned
within cartndge 14, and carttidge 14 is closed by felt packing
24 and cover 28, Pellets 28 are provided with a central aper-
ture 26 which facilitates the disintegration of pellets 2V upon
expulsion from cartridge case 14, Pellets 23 are separated by a
thin film of polyester tilm 27 which prevents flame from
nassing through apertures 26.

Peliets 23 are comprised of granulated magnesium, alu-
minum or magnesium chaff, Teflon. and a fluorocarbon
rubber. Experiments and tests have shown that pellets which
provide a relatively long duration of display can be made using
the following range of ingredients:

Magnesium (Granulated) 32—40 percent

Chatt (Aluminum or Magnesium)  15—25 percent

Teflon 20135 percent

Fluorocarbon Rubber 10—185 peicent

The following examples are illustrative of the range of in-
gredients and the mixing procedure for pellets 23.

EXAMPLE!

A S pound mix was made using the following parts, by
weight, of ingredients:

Magnesium (Gran 16 ) 36
Aluminum Chaff (.002 x .008 X .25) 18
Teton il

Fluorocarbon Rubber (Viton A) [

Three-fourths of a pound of fluorocarbon rubber, was
mixed with 3.95 pounds of acetone. The mixture was agitated
for sutficient time to msure that the fluorocarbon was
completely dissolved. This solution was then put into a mixer
and L8 pounds of magnesium (gran 16) and 0.90 pounds of
alunimum chaft were added and mixed for 10 minutes. Next
the Teflon was added and the mixture was again mixed for 10
minutes. Hexane was then added to drise out acetone from the
composition and was nuxed for 10 punutes. When mixing was
finshed, the gmd was temoved from the mix and discarded
Hevane win again added to the i in suificient quantity so
thitt the hexane covered the nudure and the ingredients were
mixed tor 10 nunutes The heaane was then removed and the
composttion was placed n drving trays The mistu-e was hand
worked cvery 1S minutes for a penod of 3 hours to insure
uniform composition. Fhe mixtute was then pressed into pel-
lets at 8OO pounds dead load.

The pellets were putinto a signal cartnidge, as shown in FIG.
3 of the drawing, and upon firing, a showering display was
produced which lasted approximately 3 seconds.

EXAMPLE I

A S pound nux was made using the following parts, by
weight, of ingredients:

Magnesium (Gran 16) 42
Chaft (Magnesium turnings) 12
Teflon 0

Fluorocarbon rubber (Viton A) 16

Fhe ingredients were mixed and pressed into pellets as
described in EXAMPLE | and then placed into a signal car-
tridge. Upon firing, a showering display was produced which
lasted approximately 2 seconds

EXAMPLE 1Tl

A S pound mix wias made using the following parts, by
weight, of ingredients:

Magnesium (Gran 16) 48
Aluminum Chaff (002 x Q08 ~ 28) 9
Teflon 10

Fluorocarbon Rubber (Viton A) 16

The ingredients were mixed and pressed into pellets as
described in EXAMPLE [ and then placed into a signal car-
tridge. Upon firing, a showening display was produced which
lasted approximately 2.5 scconds.

The fluorocarbon rubbey which was used in the above listed
examples was procured from F. 1 DuPont de Nemours Com-
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pany under the trade name Viton A. Viton A has the formula
(Cy Hy F)), and is comprised of about 32.1 percent of carbon,
about 1.8 percent of hydrogen, and about 66.1 percent of
florine. Viton A is used as a binder and a source of Florine.
Teflon.  which  has  the  chemical  name  of
polytetrafluorocthylene, was procured ander the designation
of Teflon 01 and is o needle-shaped porvder which was used as
a source of florine.

OPERATION

Assuming the signal cartridge shown in FIG. 3 of the draw-
ing is to be used in a practice bomb for help in locating the
roint of bomb impact, e cartridge is loaded inte practice
homb 11, as shown in FIG. 1 of the drawing. Upon dropping
practice bomb 11, dirt, water, or debris will enter into the cen-
tral bore 13 and move firing pin mechanism 15 in an aft
direction therehy causing pin 17 to shear. Firing pin 18 will
then engage and detonate primer 2B, which in turn will ignite
pustol powder 22. The force created by the ignition of pistol
powder 22 causes packing 24 and cover 25 to be ¢jected. Pel-
lets 23 are ignited and ejected and the combination of the
pressure on the interior of the pellets produced by the pistol
powder and by the gascous by-products of the flare, causes the
Nare to break mto multiple chunks. These burning chunks
then further break up and disperse burning chaff which gives a
glowing cloud effeet. The effect of this inultiple breakup is to
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4
keep the visuad display in the near vicinity of the bomb impact
ot
’ While the operation of cartridge is described in eonjunction
with a practice bomb, it should be understood that other
devices could be used to detonate the signal cartridge of the
present invention. For example, a hand-held pyrotechnic
pistol might be used to fire the signal cartridge.

i claim:

1. A signal cartridge comprising:

a cartridge case having a :losed end and an open end,

an expelling powder charge within said cartridge case ad-
Jacent sai- closed end;

a plurality of flare pelicts within said cartridge case consist-
ing, by weight, of between 32 and 40 percent of granu-
lated magnesium, between 15 and 25 percent of a metal-
lic chaff selected from the group consisting of aluminum
and magnesium, between 10 and 15 percent of fluorocar-
bon rubber and between 20 and 35 percent of
polytetrafluoroethylene; and

a cover closing the open end of said cartridge case.

2. A signal cartridge as set forth in claim 1 wherein said ex-
pelling powder charge is pistol powder and wherein a primer is
positioned 1n said closed end for igniting said pistol powder.

3. A signal vartridge a: set forth .n claim § wherein said
metallic chaff s aluminum.
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PYROTECHANIC SIGNALING DEVICE BAVING WATER
REACTIVE IGNITER

SACKGROUND OF THE INVENTION

The presenat invention relates 0 a signsling devise and moms s
patticularly to a signaling deviee conuining & pyrotecimic
composition and which has intended use in a water eavirow-
ment, such a3 on a submarine or other naval vemel.

Many types of signaling and marking devices are presendy 0

being naed for marine purposes. For example, submarines
frequently use pyrotechnic signals as a means of providing a
mark on the ocean surface in order to show the velative posi-
tion of the submarines to surface ships.

3,537,390

2

Water reactive material 17 has been mixed wing between
35 and 33 percams, by weight of sodium peroride, between 20
and 50 perc-at, by weight, of ferrositicon (Fe $i) and between
10 and 25 p. ;cent, by weight of powdered slumvinum.

For optimum results, the sluminum should have an average
perticle size of 60 microns and the {errosilicon and sodium
peroxide should be of a granulation which will pass through a
Na. 20 U. S. Sievi. Variation of paniicle siae, however, can be
tolerated and til! have an operable devics. In compounding
and testing various formula of water reactive material, it ha
been determined that if the combined weights of the sodium
peroxide and powdered aluninum is less than fifty (30 ) per-
cent of the total weight the material will drown-out. The sodi-

Various devices and means have heretofore bean used to ig- | um peroxide serves as an oxidizer, while the aluminum aad

nite the smoke or flams comparition which is used for signal-
ing. For example, in U.S. Pat. No. 3,196,789, issued July 27,
1943, to Sunley M. Fasig and Glenn C. Johnson, there is
showa and described a sea water battery which i enevigizod by

ferrosilicon serve as fuels. The ferrosilicon moderates the
reaction and forms a dense solid clinker which holds heat,
When the combined weights of the powdered sluminum and
sodium peroxide exceed eighty (80 ) percent of the total

water, and power from the batiery is used to ignite or exglode 20 weight, a clinker does not form. 1t has been determined by ex-

squibs which, in tumn, ignite a pyrotechnic composition.

The uwe of water activated batteries for activating
pyrotechnic compositions has a shortcoming in that these bat-
teries are normally designed for operation m sea water and
mutt be modified for use in fresh water. Once a modification is
performed, the devices utilizing the batteries cannot be stored
for mere than 24 hours.

SUMMARY OF THE INVENTION

In the present invention, s quantity of pyrolechnic composi-
tion which, when ignited, will produce cither smoke or flame
is packed in a container and a starter composition is provided
adjacent one end of the pyrotechnic composition. A water

teactive composition is provided which is comprised of sodi- 3§

um peroxide, which acts as a heat generatos and oxidizer; alu-
minum, which acts as a fuel; and ferrosilicon, which acts as
fuel, & reaction rate regulator and a clinker which holds hemt
during and just after the reasiion. The water teaclive composi-

tiom is preferably placed in a hermetically sealed container to 40

prevent deterioration {rom humidity.

BRIEF DESCRIPTION OF THE DRAWING

The figure of the drawing is a longitudinal sectional view of 45

a preferred embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawing, a quantity of pyrotechnic

campotition 11 is packed in a cardboard container 12 and en- 30

closed in an outer metaliic container 13, which has a bottom
portion 14 and & top portion 18,

By way of example, one pyrotechaic composition widely
used by the military departments for producing smolve and

flames is comprised, by weight, of 31 percent of phosphorus, #3

36 percent of manganese dioxide, 7 percent of ma_ a2s12n, 3
percent of zinc oxide, and 3 percent of linseed oil A starter
composition 1§ is provided in the top end of the pyrotechnic

composition 11 to facilitute the ignition of pyrotechnic com- 60

potition 11. By way of example, starter compositior 16 might
be comprised, by weight, of six parts of leadt pevoxide, eight
parts of silicon powder, and six parts of cupric oxide.

Water reactive m'tiial 17 is provided to ignite starter com-

position 16 and in order to facilitate assembly and prevent ¢¢

mointure from affecting the water reaclive material 17, it is
preferzbly placed in & thin-walled aluminum container 18
which i clozed at the top by a piece of asbestos paper 19, A
cavity 20 is provided in top portion 15 and container 18 is

poationed within the cavity so that the bottom of container 18 70

is adjacent to, and in contact with, startsr composition 16. A
closure top 21 and sealing ring 22 are provided to cluse cavity
20 in order to prevent any water from prematurely igniting
pyrotechric composition 11. A pull-ring 33 is attached 1o ¢clo-

sure Wop 21 to fucilitate removal of p 31. 75
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perinentation at the U.S. Naval Ammunition Depot, Crane,
Indiang, that an optimum formula is comprised, by weizht, of
51.6 percent of sodium peroxide, 32.3 percent of ferrusilicon,
and 16.) percent of aluminum.

[n preparing the water reactive material, the sodiun: perox-
ide, ferrosilicon, and powdered aluminum are first scparately
sieved and then combined in 3 dry box having an atmosphere
from which substaniially all moisture has been removed. A

3p quantity of the mixture is then placed in container 18 which is

closed by asbestos paper 19 which is held in position by a ring
24 and the crimping of the top edge of conminer 18. The
weight of the waler reactive material which it used is deter-
mined by the amount of energy demanded by the application
The heat cutput of the compaosition i approximately 950 calo-
Ties per gram.

The water-reactive igniter of the present inventiva operates
in both fresh water and sea water. as well as under the surface
of the water. Safety and compatibility of the water-reactive ig-
niter were shown to be satisfactory by tests conducted at the
Naval Ammunition Depot, Crane, Indiana, with the {ollowing
results.

Drop sensitivity—No fires at 150 kg.-c.

Friction sensitivitv —No fires ut 7, 300 ft.-lbs.

Electrostatic scusitivity— No tires at 0.18 joules,

Autoignition tuiperature—~Iguited after 3 seconds at
324 degrees C.

The water-reactive composition was exposed to 80 percent
telative humidity, and after four hours of eaposure, the com-
position would not igmite. This test indicated that if container
13 were ruptured whiic in storage in a humid area, the com-
position wou + not ignite spontaneously but would degrade
rapidly to 2 point where the pyrotechnic signuling device
wouid not function. Accordingly, seafing of container 13 is im-
portant o maintain refiability of the device, but not 10 main-
tain safety.

OPERATION

By way of example, container 13 might be dimensioned and
proportional so that it will faat, with bottom portion 14 being
sukmerged. When it is derired to ignite pyrotechnic composi-
tion 11, pult-ring 23 is first pulled thereby removing closure
top 21. Containe: 13 s then tossed or mechanically ejected
into the water, and water seeps or passes through the ashestos
paper 19 to ignite water reactive material 17. Asbestos peper
19 tends to keep the heat from material 17 concentrated at the
bottom, and aluminum container 18, which is thin-walled, is
quickly melted or bumed away, and starter compasition 16 is
ignited. Starter composition 16, in turn, ignites the
pyrotechnic composition 11, which provides the desired
smoke or {lame.
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R com thus be seen that the present rvesticn provides a 35 and 33 percent, by waight, of sodium peroxide,
small, rather inexpensive, device for igniting pyrotechnic come between 20 and 50 percent, by weight, of ferrosilicos,
; positions and that no mechanically moving parss er electric.l * and between 10 and 25 percent, by weight, of powdered
Xy clrouite are required. Also the igniter works equally well in aluminurm; and
w either (resh water or sea water. Reliability of the device has S meana for hermetically scaling said contaimer.
3 R heen demonatrated ut the Nuval Ammunition Deput, Crane, 2. A pyrotechnic signaling device as set forth in claim )
1 Indiana, where test trials were conducted on 31 wnits and igni- wherein said container has u closed hottom gortion and a top
4 tion of the pyrotechnic composition accurred every time. portion having an aperture therein and wherein said means for
. Cbviously many modifications and variztions of the preser:t hermetically sealing said container are removably attached 1o
- invention are possible in the light of the above teachings. For 10 said 1op portion for closing said aperture,
caample, instead of closure top 21, 3 “tear top™ such as those 3. A pyrotechnic signaling device as set forth m claim 1

commonly used on metal beer and soft drink cams, can be utik- wherein said water reactive material consists of about 516
ized 10 seal wp portion 1§ of conwiner 13 and, upon pulling  peicent, by weight, of sodium peroxide, about 32.3 percent,
- the “tear top ™ an aperture or opening & provided for the entry by weight, of ferrosilicon, and about 16.1 percent, by weight,
! of water. It is therefore to be understood. that within the scope 13 of powdered aluminum.

of the appended claims, the invention may be practicad ather- 4. A pyrotechnic sigraling devic= as set forth in clim 1

wise than a2 specifically described. wherein said pyrotechric composition consists of about 5}

We claim: percent, by weight, of phosphorous, about 36 percent, by
¢ 1. A pyrotechnic signaling device comprising: weight, of manganese dioxide, about 7 percent, by weight, of
a container; 2% magnesium, about 3 percent, by weight, of zinc oxide, and

a yuantity of pyrotechnic composition in said container; _ sbout 3 percent, py weigrjt‘ of Iinse_ed oil, and wherein said

a first fire compositisa adjacent one erd of said pyrotechnic  first fire composition consists, by weight, of about six purts of

composition, lead percxide, eight pants of silicon powder, and six parts of

a waler reactive material for igniting said fiest fire composi- __ SUPric oxide.

tion, said water reactive material consisting of between 23
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Caited States Patent Office

3,515,362
Patented June 2, 1970

1

p 3,515,362
. FARACHUTE COLLAPSING MECHANISM
Raymond L. Richardson, Bloomlicld, and John E. Will-
ridge, Washington, Ind., assignors to the United States
of Amcrica as represented by the Sccretary of the Navy
Filed Nov. 14, 1968, Ser. No, 775,836
. Int, Cl, B64d 17/38

US. €1, 244—142 3 Claims

ARSTRACT OF THI DISCLOSURE

A device for collapsing a paruachute which is retarding
the descent of an aircraft parachute flare, said device hav-
ing first and sccond suspension cables which are attached
to a suspcnsion plate attached to a container of illuminat-
ing somposition. Thc first suspension canlc cunnects one-
half the parachute shroud lines directly to the suspension

[ plate and the sccond su ension cable connccts the other

! balf of the parachute shroud lines to the suspension plate

i through an explosive bolt which is detonated by heat from

! the burning of the illuminating composition. Upun Jdetona-
tion of the explosive bolt, onc-half the parachuie shroud
ainés are scparated from the suspension plate which results
in collapse of the parachute.

B il

STATEMENT OF GOVERNMENT INTEREST

The invention described heicin mav be mar ufactured
and used by or for the Government of the United States
of Amcrica for governmental purposes without the pay-
ment of any royaltics thereon or therefor.

BACKGROUND OF THT INVENTION

The present invention relates to a device for collapsing
a parachute upon the completion of the burning of an
illuminating composition so that the parachute will not
secome & hazard to air traffic. Heretofors, aircraft para-
chute flares which are employed by the military depart-
ments for night illumination purposes nave becn per-
mitted to float to the ground after pacachute opening
and after the illuminating composition has been con-
sumed As the illuminating candie burns out, the weight
. ~-mend~d by the parachute is very low and the narachute
S to remain in the air a relatively iong period of
tune, pacticularly when strong updrafts cr thermals: are
pre<ent. These driftiog parachutes constitute w flight haz-
ard to other low flying aircraft, and particuiarly to jet
sircoadd that could draw a parachute into an cngiane,
Various Javices have been employed to separate a
parachute from load by severing & part of the <hroud
lines. For example, in U.S. Pat. 3,023,498, ~niled, “Para-
chute Harness Stiap Cutter,” which issued Mar. §, 1962, 1o
Rcbert Temnle et al., there is shown a device £a1 vse in
sutting parachu.e barrness straps in emergency situations.
. In this patented device, a cutting blade is attached to a
piston which can be driven by an explosive force applied
when a spring-actuated firing pin detonatss u cartridge.
The cutting blade is used to sever a parachute harness
strap so that a pasachute can be scparated from a para-
;- chuiist after landing. The device is initiated by manual
/ means which are operated by the parachutisis.
Z.nothei explosive cutter for parachute lines is shown
in U.S. Pat. 2897779, which issued Aug. 4, 1559, to Joe
A. Stupian. This device is used for releasing a main para-
chute after a desired period of free fall by severing a
reefing line. A Anife blade is provided for cutung the reef-
ing linc and wne kaife blade is actrated by an explosive
force. The Jevice is acluiiied by a pilot chute which dis-
charg:s a stri} ‘'ag pin against a primer which initiates the
burning u{ a delay train which, in turn, ignites a black
porider explosive propellant,
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Another parachute relcasing means is shown in ULS,
Pat. 2,715,872, which issued Aug. 23, 1955, to Harold W.
Klas. This relcasing means was adapted for use with air-
craft planted marine mines so that aftc. il-. rine was in
the water, the paraciute became separated from the mine.
The parachute shroud lines are connected to a releacable
support having a downwardly projecting member adapted
to be engaged and releasably lu.kea by a pin. The pin is
forcibly ejected from locking engagement with the support
by the explosion of an electro-responsive detonating de-
vice which is adapted to be fired by electrical power re-
ceived frcm a sea ccll which is activated by sea water.

SUMMARY OF THE INVENTION

The present it. “*ation relates (& a device for collaping
a parachute during descent by discannccting one-half ¢f
the parachute shroud line from an attached load, such s
an illuminating candle. One-haif of the shreud lings wre
connected directly tn a suspension plate which is attached
to the candle container and the other half of the shroud
lincs arc attached througt an explosive bolt to the suse
pension plate. A dewnator is provided within u chamber
in the explosive bolt and upon detoiation, the expiosive
bolt is severed and becomes unattached from the suspen-
sion plaze.

The illuminating cardle is ignited at the end opposite
to which the suspension plate is attached, and the unburned
composition serves as a heat insulator for the detonator.
Upon consumption of most ot the illuminating composi-
tion, however, heat from the burning of the composiion
causcs a lead azide end of the detonator to ignite and the
lead azide, n turn. explodes a tetryl pellet and causes the
explosive bolt body to separate.

It is thercfore a general abject of the preseat invention
to provide an aircraft parachute collapsing device which
does not have any moving parts which might cause a
malfu.. :tion.

Other objects and advantages of the present invention
will be readily appreciated as the same becomes betler
understood bty reference to the following detailed descrip-
tion when considered in connection with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammat~ view showing an illuminating
device in descent while suspended 1o a parachute by shroud
fines:

FIG. 2 is a diagrammatic view showing the parachute
of +1G. | in a collapsed conditon;

FIG. 3 is an znd view of an illuminating candle show-
ing o preferred embodimens of the present invention:

FIG. 4 is u sectional view taken on line 4— of FIG. 3;

FIG. § is 2 sectional view showing an explosive bolt;
and

FIC. 6 is a scctional view showing an explosive bolt in
a severed positicn.

DESCKIPTION OF THE PREFERRED
EMBODIMENT

Referring first to FIG. 1 of the Srusilage, there i3 showr
an illuminating flare container 11 that has a pair of sus-
pension cables 12 anc 13 attached to one end. One-half
of the shroud lines 14 of pvarachu'e 15 are att: thed to

ble 12 and the cther half of shroud lines 14 are attached

ble 13.
best seen in “IGS. 3, 4, an S of e drawings, a
‘sion plate 16 is attached to one end of container 11
ana . quantity of illuminatiny compusition 17 is cen-
teined  tkincontainer 11 By v oy of evone s Hlaniinal.
irg composition 17 might <o 2omprised, by *w=izht, of
about §8 percent of granulated magresium, about 37.%
perc~nt of sodiun ni‘rate, aud about 4.5 percent of a resin
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binder. Suspension plate 16 is cup-shaped with the out-
side diameter of cup 18 being of a dimension such that
cup I8 will slip fit the inside diameter of container 1.
Cup 18 is attached to container 11 by any conventional
manner, such as rivets, screws, welding, or the like. A 5
reinforcing platc 19 is attached, as by rivets 21, to the
bottow of cup 18 to provide additional strength, FIGS. 3
and 4 of the drawings show the position of suspension
cables 12 and 13 prior to parachute opening. Cables 12
and 1) are passed through notch 22 in cup 18 and are
S.ought around to the other end of container 11 for
attaching to a parachute, Strips of tape 23 are provided
to hold ciubles 12 and 13 to the side of container 11, and
cables 12 and 13 are terminated in loops 24 and 28,
respectively, to facilitate fastening to parachute shroud 35
lines. As best shown in FIG. 4 of the drawings, a scennd
cup 26 is attached to container 11 to hold ignition means
(not shown) for izniting illuminating componsition 17.
The ignition means and manner of igniting illuminating
composition 17 are more fully described in applicants’ co- 20
pending patent application entitled, “Ignition Device For
Aircraft Parachutc Flare,” Ser. No. 775,878, filed Nov, 14,
1968.

One end of suspension cable 13 is passed through holes
in the bottom of cup 18 and reinforcing plate 19, and a 23
hub 27 is sccuted to the end of cable 13 to prevent the
end of cable 13 to pass back through the holes. One end
of cablc 12 is passcd through hole 28 in explosive bolt
29, and clamp 31 is attached to provide a loop 32 in the
end of cable 12. Explosive bolt 29 is provided with a head 30
33 and a threaded portion 34. Clearance holes are pro-
vided in cup 18 and plate 19 and explosive bolt 29 s
passed therethrouph and secured by nut 38, As hest shown
in FIG, 5 of the drawings, nut 35 is provided with a
counterbore 36 and alvo clearance hole 37 in cup 18 is 33
larger than the undercut portion 38 of bolt 29 thereby
facilitating rupture of boit 29, as the undercut portion 38
is fice to expand. The head 33 of bolt 29 is provided with
a bore 40 and a heat scnsitive detonator 41 is inserted
therein and secured, as by staking. By way of example,
hecat sensitive detonator 41 might be Detonator Mark 59,
which is fully described in military specification MIL-D—-
18665. Dctonator Mark $9 is comprised of lead azide
clements 42 and 43 and teteyl (trinitrophenylmethylnitra.
minc) elements 44 and 45, which are housed in con-
tainer 46.

FIG. 6 of the drawings show a fracture 47 which tyni-
cally occurs upon the detonation of detonator §1. Nor-
mally the fracture will occur at the undercut portion 38
of cxplosive bolt 29. As shown in FIG. 2 of the drawings, 50
upon severing of explosive bolt 29, suspension cable 12
becomes unattached from flare container 11 and conses a
collapse of parachute 15, whoreupon container 11 and
the collapsed parachute make a rapid descent to the 55

ground.
OPERATION

As shown in i [GS. 1 and 4 of the drawings upon para-
chute opening and ignition of illuminating . .upo:ition
17, the buming takes place from the bottom of container 60
11. When most of the illuminating cofposition 17 has
been consumed, the heat from the burning of composition
17 causes the lead azide elements 42 and 43 t~ ignite
which, in turn, causes tetryl eicments 44 and 45 to ex-
plode and fracture and separate bolt 29. As one-half o1 45
shroud lines 14 of parachute 15 ate connected through
suspeasion cable 12 and boit 29 to container 11, the break-

-—
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4 .
ing of bolt 29 causes one-half of shroud lines 14 to be dis-
connected from contuiner 11 and parachute 18 collapses.
Upon collapse of parachute 15, container 11, along with
trailing parachute 15 makes a very rapid descent to the
ground,

It can thus be seen that the present invention provides
a relatively simple and inexpensive device for causing
collapse of a parachute attached to an illuminating flare,
aiter the flare has consumed the major portion of iis
iluminating composition, It should be understood, of
cour.., tiat the forcgoing disclosure relates to only a pre-
ferred embodiment of the invention and that numerous
modifications or alterations may be made therein without
departing from the $pirit and scope of the invention,

We claim: )

1. A device for collapsing daring Jescent a parachute
having a plurality of shroud lincs attached to an illumi-
nating flare contuiner coamprising,

a suspension plate attached to and closing one end of

a container having illuminating ilare composition
therein,

an explosive bolt attached to said suspension plate and

having a head extending on one side of said suspen-
sion piate into said container ard having a rhreaded
portion extending outwardiy fiom the other side of
said suspeasion plate,

heat sensitive detonating mceans positioned in a bore

in said head of said explosive bolt, and

first and second suspension cables, said 1irst suspension

cable being attuched between a first one-half of said
shroud lines of said parachute and said suspension
plate and said second susperasion ¢able being attiched
between a seeond onc-half of said shrowd lines and
said threaded portion of said cyplosive bolt whereby
detonation of said heat sensitive detonator by the
heat produced by burning said iiluminating flare
composition severs said threaded portion of said ex-
plosive holt from said head and disconnects said sece
ond one-half of said shroud lines from said suspen-
sion plate thercby causing a collapse of said
paraciwte,

2. A device for collapsing during descent a parachute
having a plurality of shroud lincs attached to an illumi-
nating flare container as set forth in claim 1 wherein said
--.readed portion of said explosive bolt has a hole through
the diameter thereof and whercin said second suspension
cable is passed through said hole.

3. A acvice for collapsing during descent 4 parachute
having a plurality of shroud lines attached to an iliminat-
ing flare container as set forth in claim 1 wherein said
threaded portion of said explosive bolt is provided with
an nndercut to facilitate fracturc of said boit upon detona-
tion of said heat sensitive detonator,
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Patented Mar. 10, 1970C

1

3,499,385
: AIRCRAFT PARACHUTE FLARE
Bernard E. Douda, Bloomficld, Ind., assignor to the
United States of America as rcpresented by the
Secretary of the Navy
Iiled Feh, 12, 1968, Ser. No, 704,745
The portion of the terin of the patent subsequent to
Nov. 18, 1985, has been disclaimed
Int. CL. F42b 25/04; €06d 1/10
US. Cl. 10235 1 Claim

ABSTRACT OF THF. DISCLOSURE

An aircraft parachute flare comprising a cylindrical
casing having pyrotechnic material with a central cavity
therethrough and having at least two supporting bands
around said cylindrical casing for attaching said flare to
a parachute whereby upon descent of said parachute the
longitudinal axis of said central cavity is disposed parallel
to the ground.

The invention described herein may be manufactured
and used by or for the Government of the United States
of America lor governmental purposes without the pay-
ment of any royalties thereon or therefor,

Cross-references to related applications

(a) Application of Bernard E. Douda, Ser. No, 657,726,
filed July 31, 1967, entitled “1lluminating Flare Composi-
tion,” now issued as U.S. Patent 3,411,963,

(b) Application of Bernard E. Douda, Ser. No. 657,727,
filed July 31, 1967, entitled “llluminating Flare Composi-
tion,” now issued as U.S. Patent 3,411,964,

Buckeround of the invention

‘The present invention relates to a pyrotechnic flare
and more particularly to a flare that is to be dropped by
parachute from an aircraft for the purpose of illuminuting
targels or arcas,

Various pyrotechnic devices have heretofore been used,
particulurly by the military forces for illuminating devices.
These devices are designed to be launched or dropped
from aircraft and many are provided with time fuzes
which contiol their funciioning at a predetermined dis-
tance fiom the launching aircraft.

One widely used military flare, aircraft parachute flare,
Mk 24, is an aluminum encased. parachute-suspended
device which is equipped with variable-delay fuzes. Each
Nlare is capped at its fuze end with a plastic weather cap
under which are two fuze dials and a flexible stainless
steel lunyard, One fuze dial is used for selecting ejection
delays und the other dial is used for selecting ignition
delays. After the fuzes are set and a safety pin has bheen
removed, 4 12-pound pull on the lanyard initiates flare
function thereby permitting a spring-loaded striker to
come into confact with i precussion primer in the basc
of the plunger housing. ‘The primer ignites black powder
in the plunger. which is pointed on the end opposite the
primer. Holes around the point permit emission of flame
from the black powder. The plunger point is driven into
the ejection time delay fuze at a position determined by
the ejection dial settingz. At the end of the preset delay,
the cjection time fuze ignites the ejection disc which ejects
the parachute assembly, the candle, and the ignition fuze
assembly. The ejection disc also ignites the ignition
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powder which, in turn ignites the black powder in the

.enition plunger, forcing the plunger into the ignition time

deley fuze at a position determined by the ignition dial
setting. Upon ejection, the parachute opens to suspend
the candle and the ignition fuze assembly. At the end
of the preset ignition delay, the ignition fuze ignites the
ignition disc which ignites the first-fire composition. The
firse-1ire composition finally ignites the candle to produce
the desired illumination during suspension.

All herctofore known aircraft parachute flares which
are used by military forces, burn with their ignited end
pointing downward. In this burning position, the flame
aoes not ignite the parachute and also the flare points in
the direction of the ground or sea :o illuminate targets
or areas. . ’

Summary of ‘the invention -

The present invention relates to a pyrotechnic candle
that is cylindrical in shape and has an internal cavity
which extends the entire length of th: candle. By way of
cxample, the cavity might be in the shape of a cross of
a six-pointed star. The pyrotechunic candle is ignited inside
the cavity and, upon burning, a pressure cavity is formed
and this pressure causes flames to spew out both ends
of the candle a great distance. The candle is supported
from the parachute so that its Jongitudinal axis is parallel
to the ground and thus the distance that the flame extends
from the end of the candle determines the size of the arca
which is itluminated below.

Brief description of the drawing

FIGURE 1 is a diagrammatic view showing the prior
art method of dropping a flare by parachute;

FIGURE 2 is a diagrammatic view showing a pyro-
technic candle burning at both ends and being suspended
from a parachute;

FIGURE 3 is a end view of a pyrotechnic candle having
a cross-shaped cavity;

FIGURE 4 is an end view of a pyrotechnic candle
having a star-shaped cavity; and

FIGURE § is a perspective view of a pyrotechnic candle
having a suspension harness.

Description of the preferred embodiment

Referring first to FIGURE 1 of th~ drawing, there is
shown a pyrotechnic candle 11 which is suspended in a
customary manner from a parachute 12 such that the
candle end which is burning is directed toward the ground.
It can be seen that the area of illumination on the ground
is determined by the diameter of the flame area rather
than the distance which the flame spews out from the
candle,

Referring now to FIGURES 2 through § of the draw-
ing. there is shown a cylindrical container 13 in which
4 quantity of pyrotechnic composition 14 is packed with
a central cavity extending completely through the pyro-
technic composition. FIGURE 4 shows the cavity to be of
a star-configuration 15, and FIGURES 3 and 5§ of the
drawing show a cross-shaped configuration 16. By way
of example, pyrotechnic composition 14 might be of the
type described in either U.S, Patent No. 3,411,963 or
3,411,964, both of which issued Nov. 19, 1968, to Bernard
E. Douda.

In U.S. Patent No, 3,411,963, there is described an
illuminating flare composition comprised essentially of a
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mixture of between 42 and 62 percent magnesium, be-
tween 2R ape 40 percent sodium nitrate, and between 2
and 18 percent of a binder mix comprised of an cpoxy

resin and  perchlorate-modified  amine-terminated  long

chain polyglycol. The preferied binder mixture is 38 '

percent epoXxy resin and 62 percent polyglycol resin.

In U.S. Putent No. 3,411,964, there is described an
illuminating flare composition comprised of magnesium,
sodium uitrate and a silicone resin binder which is a
complex mixture of organo-polysiloxanes having the or-
ganic groups of menthy!, phenyl and vinyl radicals at-
tached to the silicon atoms. The silicon resin can be ob-
tained from the Dow Corning Corporation, Midland,
Mich., under the trace name Sylgard 182. The silicone
resin binder is compatible with magnesium and sodium
nitrate and after polymerization the resin is durable, tough
and relatively insensitive to drop, friction, and electro-
static energy.

Referring particularly to FIGURES 3, 4, and §, of the
drawing, a pair of suspension straps 17 and 18 encom-
pass cylindrical container 13, und rings 21 and 22 are
attached, respectively, to straps 17 and 18. A pair of
suspension lines 23 and 24, which might be rope, cable,
chain, or the like, have one end attached to rings 21 and
22, respectively, with the other ends being connected to
linc 25 which attach to the lines of a parachute.

The following arc examples of candles made and used
according to the principles of the present invention.

EXAMPLE 1
. Percent
Magnesium (granulation 17) __.__ . _______._ 584
Sodium nitrate (150 microns) - oo _.__ 28.8
Resin mix (Sylgard 182 and catalyst) ___.._______ 12.8

The magnesium particles were of granulation 17, as 453

defined in the Mil-Spec JAN-M--382, entitled. “Mag-
nesium Powder for use in Ammunition.” The silicone
resin and catalyst were first preblended and then mixed
with the magnesium. This mixture was then blended and
finally the sodium nitrate was added, and then the mix-
ture was blended until a homogencous mix was obtuined.
The mixture was then cast to form a solid candle 16
inches in diameter and 13.5 inches in height, The weight
of the candle was 56,750 g. The candle was burned with
the following results:

Burning time .. __ . __.____. 65.65 secs,
Burning rate - __ . __._. 864.4 g./secs.
Candlepower ..o 2.31x 108,
EXAMPLE 2

Percent
Magnesium (granulation 18) ... ____. 584
Sodium nitrate (150 microns) .. .. ..o ____ 28.8
Resin mix (Sylgard 182 and catalyst) _._.____.___ 12.8

The ingredicnts were mixed as in Example 1 and then
case to form a candle 16 inches in diameter and 11.75
inches in height, A six-inch star cavity was formed in
one end at a depth of 4.5 inches. The weight of the
candle was 56,750 g. The candle was burned with the

following results:

Burning time _. .o oo 47 sccs.
Burning rate _ . ___.. 1207 g./secs.
Candlepower .. 14.9x 108,

In comparing the burning rates of Examples 1 and 2,
it can be scen that the cavity design in the candle permits
a large mass of pyrotechnic composition to be burned
very fast, and it is this fast burning rate that produces
the high candlepower output. When the flare is ignited
in the cavity, the flare burns from the inside to the out-
side and a large surface area of composition is burned
rapidly. The cavity in the flare forms a pressure cavity
and, as the flare burns internally, there is a build-up of
pressure which causes the flame to spew out for a great
distance from the flare,
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EXAMPLE 3
Percent
Aagnesium (eranulation 18) ..o oo - S
Sodium nitrite (150 microns) « ool 312
Resin mix (Sylgard (82 and catalyst) . ..__..__ 14.4

The ingredients were mixed as in Example 1 and then
cust tu form a solid candle 16 inches in diameter and
12 inches in helzht. The weight of the candle was 56,750
g ‘The candle was burned with the following results:

' Hurping ime _ .. o e icmac e 81 scci
Burning rate . oo L .o__ e 700 g./secs.
Candlepower .o ... fmmme o mam 8.3 108,

EXAMPLE 4
Percernit
Magnesium (graculation 15) aoooocoaomocaacn 56.8
Sodium nitrate (150 microns) oo oo 28.8
Resin mix (Sylgard 182 and catalyst) ——oooo_ooo_ 14.4
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The ingredients were mixed as in Example 1 and then
cast 1o form a candle having a six-inch cavity as shown
in FIGURE 3 of the drawing. The candle was 16 inches
m diameter, 18 inches in fength, and the cavity extended
through the entire length of the candle. The weight of
the candle was 56,750 g. and the candle was burned with
the following results:

Burning time __ oo 36,14 secs.
Burning rate . e aeaes 2260 g./secs.
Candlepower -l 25.7 108,

In comparing the burning rates of the candles of
EXAMPLES 3 and 4, it can be seen that the burning
rate of the candle having the through cavity is more than
three times greater than the burning rate of the solid
candle. The solid candle produced a flame length of 12.3
feet while the cavity candle of Example 4 produced two
flames of 22.5 feet and 17.25 feet in length. The pro-
jected flame surface area of the candle of Example 3
was 73 square feet and the total projected flame area of
the candle of Example 4 was 168.6 square feet, Compari-
son of the candles of Examples 3 and 4 show that the
luminous intensity varies directly with the length of flame.

A pyrotechnic candle having a cavity extending the
entire length will, when ignited, burn at both ends, and the
thrust resulting from each of two horizontully opposed
flames will tend to counterbalance one another. On the
other hand, a pyrotechnic candle burning at only one end
will provide a thrust which will tend to propel the candle
in an opposite direction,

In operation, the flare and parachute are launched
from an aircrafi in a conventional manner, however, after
the parachute is deployed, the longitudinal axis of the
cylindrical container 13 is positioned parallel with the
ground. As the flare burns interna’yv, there is a build-up
of prassure in the cavity which causes the flame to spew
out for a great distance from the flare and a large surface
area of the flame is projected on the ground.

I claim:

1. An aircraft parachute flare comprising:

a parachute,

a container,

a quantity of illuminating flare composition comprised
of between 54 and 64 percent of magnesium, be-
tween 28 and 38 percent of sodium nitrate, and be-
tween 3 and 15 percent of a resin binder selected
from the group consisting of silicone resin, and a
resin binder comprised of an epoxy resin and a
perchlorate-modified aminc-terminated long chain
polyglycol resin snid flare composition being cast
within said container and having a central cavity
therethrough whereby upon ignition a flame is ex-
pelled from both ends of said contairer,

at least two supporting straps encompassing said con-
tainer, and

suspension means connecting said supporting straps to
said parachuic whereupon deployment of said para-
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3,462,328
FLARE COMPOSITION COMPRISING MAGNE-
SIUM, SODIUM PERCHLORATE, ANLY A TER-
NARY ORGANIC BINDER
Yoshiyuki Arikaws, Destin, and Hal R. Waite, Walton
Beach, Fla., assignors, by mesne assigaments, to the
Unlted States of America as represented by the Secre.
tary of the Navy
No Drawing. Filed Oct. 24, 1968, Ser. No. 770,380
Int. C\, C06d 1/10; CO6b 11/00
U.S. CL 14919 3 Claims

ABSTRACT OF THE DISCLOSURE

A castable illuminating flare composition producing
high luminous efficiencies comprised, by weight, of be-
tween 40 and 48 percent of magnesium, between 40 and
44 percent of sodium perchlorate, and between 12 and 16
percent of a binder which is a mixture of a methacrylate
monomer and a polyester resin.

BACKGROUND OF THE INVENTION

Pyrotechnic devices that are designed for military ap-
plications gencerally are comprised of a metal fuel, an
oxidizer, and a binder. One method of manufacturing
such pyroiechnic devices consisted of mixing the ingredi-
ents and then subjecting the mixture to a very high pres-
sure. The resulting product has a density depending upon
various conditions, such as the type of ingredients in the
mixture, and the amount and duration of the pressure ap-
plied. Different densities result in wide variations in the
rates of combustion of the pyrotechnic devices, which re-
suits in unpredictable functioning of the product.

In order to overcome the disadvantages of compacted
pyrotechnic articles, recent developments in the pyrotech-
nic art hes produced various plastic type compounds that
can be cast or moided. One such piastic compound is de-
scribed in U.S. Patent 2,984,558, which issued May 16,
1961, to Edward Rolle and John Q. Tabor. This patented
compound is essentially a mixture of unsaturated polyester
resins to which is added a stabilizing ingredient, oxidizers,
and a fuel.

Anoiher pyrotechnic composition designed for pour
casting iv described in U.S. Patent 3,258,373, entitixd,
“Plastic Pyrotechnic Compositions Containing Strontivm
Perchiorate and Acrylic Polymer,” which issued June 28,
1966, to Bernard E, Douda. In this patented composition,
strontium perchlorate is added t¢ an acrylic monomer
with a portion of the strontium perchlorate being dis-
solved in the acrylic monomer and with the undissolved
strontium perchlorate remaining suspended in solid form
until complete polymerization takes place.

Although a number of commercial polyester resin for-
mulations are available and appear to have uvtility as a
binder, they are generally formulated to contain styrene
(vinyl benzene) monomer which contains no oxygen and
have a high carbon content. On: of the desirable char-
acteristics of a binder would be to contain a high per-
centage of oxygen or other oxidizing elements to enhance
combustion of the flare grain. Another desirable char-
acteristic for a binder is having a minimum of carbon
molecules thereby reducing formation of elemented car-
bon in the flare plume during combustion.

SUMMARY OF THE INVENTION

The present invention provides an improved casting
compasition for use as an illuminating composition hav-
ing high tuminous efficiency. A metal fuel, such as mag-
nesium, and an oxidizer, such as scdium perchiorate are
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mixed with a monomer and an unsaturated polyester
Tesin and then cast and polymerized. Castable visual fare
formulations producing luminous efficiencies up to 51,000
candle-seconds/gram ind having a high binder percentage
have been developed. The use of liquid polyesier resins
greally facilitate the fabrication of the fares, Optimum
results were obtained when the oxidizer to fuel ratio was
maintained near the 1 to | range.

It is therefore a general objec: of the present invention
to provide an improved flare vomposition which can be
cast and which will provide high luminous efficiency.

'Other objects and advantages of the present invention
will be readily appreciated as the same becomes better
unc‘!er.stood by reference to the following deiailed de-
scription. .

DESCRIPTION OF THE P.REITERRED
EMBODIMENT"

- The preser. invention resulted from a program to de-
velop a binder system not containing styrene monomer.
The oxidizer sodium perclilorate was selected largely be-
cause of its solubility in certain organic solvents. Sodjum
nitrate, which is used extensively in standard pressed
grains, is practically insoluble in solvents other than wa-
ter and offers little utility in formulating grains which
contain a high percentage of oxygen. It appeared ad-
vantageous to dissolve the oxidizer salt to allow higher
tsiohds loading and more uniform oxidizet-fue] distribu-
on.

The basic monomer used in the present invention is
glycidyl methacrylate which can be predictably polymer-
ized and which contains 33.8 percent oxygen in its basic
molecule. Also sodium perchlorate is somewhat sojuble in
glycidyl methacrylate. Suitable basic polyester resins are
adc?ed to improye polymerization characteristics and also
1o improve particle wetting of the solids to facilitate cast-
ing. Two liguid basic polyester resins which showed com-
patibility with glycidyl methacrylate monomer were ob-
tained from the Commercial Resins Division of Interplas-
tic Corporation, Minneapolis, Micn., under the trade
names “CoRezyn 3" and “CoRezyn 10." “CoRezyn 3" is
a viscous liquid resin (viscosity, over 100,000 cps.) which,
when diluted with monomer gives & very flexible resin.
“CoRezyn 3" is a straw-colored liquid having a specific
gravity of 1.23. “CoRezyn 10" is a monomer free uvn-
saturated polyester resin having a light straw color and
a relatively low viscosity of between 600 and 650 cps.

Various formulations were tried using ejther “CoRezyn
3" or “CoRezyn 10." As a siarting point, slurries were
made vsing 4 percent of basic polyester resin and 12 per.
cent of monomer, with the balance being oxidizer and
fuel. To isnprove particle wetting, the percentages of liquid
polyester resins were raised from 4 percent to 7.7S per-
cent of the total composition, with a resultant increase in
viscosity. The farmulation containing 7.75 perceat of “Co-
Rezyn 10" gave the highest Juminous efficiency (50,500
and 51,200 candle-scconds/gram for two samples tested).
In this optimum formula, the ratio of nxidizer fo fue} was
1:1, that is, 42 percent of sodium perchlorate and 42 per.
cent of magnesium.

In order to evaluate ease of blending and casting, as
well as luminous efiiciency, alterations were made in the
oxidizer to fuel ratio. When the amount of oxidizer was
increased, the slurry was not as castable as the 1:1 for-
mulation, and the luminous cfficiency was less. Also upon
lowering the percentage of oxidizer, the casting slurry
became more fluid but again the luniinous efficiency de-
creased.

The following examples are illustrative of the inven-
tion, wherein each of the pcicentages given is in terms of
weight percent,
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Example 1
Percent
Glydidyt methaciylmte oo . I 7.78
Eibylene dimethuerylate oeooaoo -0 ool o oo 080
Liguid basic polyester resin (CoRezyn 3) (. ... 778
Sodium peichloate oo oooimmai e i Las 42.00
Magnesium (granulated) oo Cameooa 42.00

A blend batch of 1500 grams was prepared with the
liquid basic polyester resin being dissolved in the mono-
mers, glycidyl methacrylate and ethylene dimethacrylate,
with the latter monomer being added for cross-linking pur-
poses. To this binder syrup, about 1.2 grams of benzoyl
peroxide was added as a catalyst and stirred until com-
pletely dissolved. Approximately 30 ml. of this binder
was then put aside for further use. Sodium peroxide was
then added to the remaining binder syrup and blended
using a planetary mixer until a homogeneous blend was
added. Next the granulated magnesium was added and
blending was continued. Ten drops of N,N-dimethyl-p-
toluidine, a room-temperature curing agent, was added 10
the 30 ml. of binder syrup which was previously set aside,
and stirred in completely and immediately added to the
slurry. The slurry was again blended for about 5 minutes
and cast into flare molds. A mild polymerization exotherm
was noticed in about 20 minutes after casting. The cast
flares were allowed to polymerize at room temperature and
were given a post cure at 150 degrees F. in order 10 in-
sure complete polymerization,

The cast candle was burned and a radiometer system
was used to detect flare intensity. The testing and measur-
ing was performed in the open air at ambient conditions.
Test results indicated that the cast candle had a luminous
efficiency of 47,000 candle-seconds per gram.

Example I
Percent
Glycidyl methacrylate _ .. .. 778
Ethylene dimethacrylate ..o ceeooacmmcncanne 0.50
Liquid basic polyester resin (CoRezyn 10) —_.... 7.78
Sodium perchlorate oo 42,00
Magnesium (granulated) ..o 42,00

The ingredients were blended and cast as in Example 1.
The only difference between the formulation of this ex-
ample and the formulation of Bxample I is the “CoRezyn.”
“CoRezyn 10" has a viscosity of between 600-650 cps.,
while CoRezyn 3 has a viscosity of over 106,000 cps.

The candle of this Example 1l was bumed and tested
as in Example 1. Test results indicated that the cast candie
bad a luminous efficiency of 50,500 candle-seconds per
gnm,

Example 111

Percent
Glycidyl methacrylate oo 7.75
Ethylene dimethacrylate oo ooeeamnee 0.50
Liquid basic polyester resin (CoRezyn 10) ... 7.78
Sodium perchlorate .ol 40.00
Magnesium (granulated) - ccccocmcacaco_o 44.00

The ingredients were blended and cast as in Example
1. Upon burning, the candle had a luminous efficiency of
49,800 candle-seconds per gram.
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Example IV
Percent
Glycidyl methacrylate . ... ____.. 7.75
Ethylene dimethacrylate .. __________________ 050 %
Liquid basic polyester resin (CoRezyn 10) ....._ 1.75
204

4
Percent
Sodivm perchlonate .o ___ . Lo . . 3600
Muagnesitnn (guanubdded) o0 L Lo ... L. 4800

The ingicdicnts were blended and cast as in Example J.
Upon burning, the candle had a luminous efliviency of
44,300 candle-seconds per gram.

Example V
Percent
Glycidyl methacrylate o ovcemceocaamanaene 7.75
Ethylene dimethacrylate ... c o cecacvoacaa 0.50
Liquid basic polyester resin (CoRezyn 10) —..... 7.8
Sodium perchlorate . . oacccccaamaeeen 44.00
Magnesium (granulated) . ________.__. 40.00

The ingredients were blended and cast as in Example I.
Upon burning, the candle had a luminous efficiency of
43,700 candle-seconds per gram.

Example VI
Percent
Glycidyl methacrylatt o ocecocaecaceccamaaaa 6.20
Ethylene dimethacrylate oo oceccmmcmmamanacoas 0.50
Liquid basic polyester resin (CoRezyn 10) __.... 6.20
Sodium perchlorate oo eieaaaen 41.40
Magnesium (granulated) aceoaoeomeo . 45.70

The ingredients were blended and cast as in Example
1. Upon burning, the candie had a luminous efficiency of
46,800 candle-seconds per gram,

From the foregoing examples, it can be seen that cast-
able visual flare formulations producing very high lumi-
nous efficiencies have been developed while using rela-
tively high binder percentages. Optimum results were ob-
tained when the oxidizer to fuel ratio was maintained close
to 1:1, Obviously many modifications and variations of the
present invention are possible in the light of the above
teachings.

We claim:

1. A castable illuminating composition comprising, by
weight,

between 40 and 48 percent of magnesium,

between 40 and 44 percent of sodium perchlorate, and

the balance of a binder comprising by weight, between

48 and ~". percent of glycidyl methacrylate, between
2 and 4 percent of ethylene dimethacrylate, and be-
tween 25 and 50 percent of a monomer free unsatu-
rated polyester resin.

2. A castable illuminating composition us set forth in
claim 1 wherein the ratio of magnesium to sodium per-
chlorate is approximately 1to 1.

3. A castable illuminating composition as set forth in
claim 1 wherein said binder is 16 percent of the total
weight of the composition and the ratio of magnesium to
sodium perchlorate is approximately 1 to 1.
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CONTROLLED FNERGY RELEASE SYSTEM FOR

USE IN SIGNALS, FLARES, AND OTHER HIGH
ENERGY LIGHTING DEVICES

Willlam L, Ripley, Bedford, Ind., assignor to the United

Q.t:l&s of America as represcated by the Secretary of

avy
Fliled July 14, 1967, Ser. No. 654,038
3 Claims, (Cl. 431—344)

ABSTRACT OF THE DISCLOSURE

A signal, flare, or other high energy lighting device
having a container of trimethyl boron gas and a container
of oxygen each conducted through metersd valves to a
common combustion area to ignite spontaneously and be
controlled “on,” “off," and in light intensity.

Background of the invention

This invention relates to light signals, such as flares or
other high energy lighting devices, and more particularly
to such devices that are self-igniting, that can be turned
“off,” “‘on,” or to varying light intensities, and that can
be reused repeatedly.

Many types of signals, flares, and illuminants exist
which are conventionally solid compositions composed of
an oxidizer, a fuel, a color emitter, a binder, and some-
times other additives such as color intensifiers, The per-
formance of these devices is limited and controlled by
their design and the user has little control except to
ignite the device. Once burning it cannot be extinguished,
and if the ignition system fails, the round is lost. Each
different type of performance (duration of burning time,
light or energy output, color, etc.) requires a different
flare, signal, or illuminant design. While pyrophoric ele-
ments are known to self-ignite when exposed to the at-
mosphere or oxygen, these elements used to produce
flames or burning go uncontrolled as hereinabave stated
for signals, flares, and illuminants.

Summary of the invention

In the present invention the pyrophoric properties
of such spontaneously inflammable gases, as trimethy!
boron [B(CHj;);]. are used along with an oxidizer to
produce a light signal, flare, or illuminant of a brilliant
pale-green light. The energy of the trimethyl boron gas
is controlled through a metering valve from the gas con-
tainer to an orifice or nozzle where it ignites spcntane-
ously by virtue of its reaction to air. A container of oxygen
is also controlled through a metering valve to an orifice
or nozzle in the combustion area of the gas nozzle. By
proportioning the gases with these metering valves the

flame color can be modified. As in other flares the device

of this invention is not destroyed and may be used again
and again by refilling the containers with the gases. The
device also is under the control of the operator to turn
“on™ and “off* or to control in brilliance ana volume,
Accordingly, it is a general object to provide a self-
igniting illuminant device using a pyrophoric gas and
oxygen in controlled proportions to adjust brilliance and
energy expended, or to turn “on™ and “off™ at will.

Brief description of the drawing

These and other chiects and the attendant advantages,
features, and uses will become more apparent as a more
detailed description proceeds when considered along with
the accompanying drawing, in which:

FIGURE 1 is an elevational view of the light signal,
flare, or illuminant device of this invention; and

FIGURE 2 is a cross-sectional view of the orifice or
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pozzle connected to the trimethyl boron gas cylinder in
FIGURE 1.

Description of the preferred embodiment

Referring more particutarly to FIGURE 1 an oxygen
cylinder 10 and a cylinder 11 of trimethyl boron,
B(CH,),, or other suitable pyrophoric gas, are held to-
gether by clamps 12 and 13. While the invention -s illus-
trated as using two separate cylinders clamped as a unit,
it is to be understood that a single container with two
compartments therein would avoid the use of clamps
and probably be more feasible in mass production. Ac-
cordingly, the invention is not limited to the specific type
of cylinders or containers. The oxygen cylinder 10 is
piped by a conduit 14 to a metering valve 18, the outlet
side of which is piped by the conduit 16 to a nozzle 17
in the combustion area 18. In like manner the gas cylinder
11 is connected by conduit 19 to a metering vaive 20,
the outlet c¢f which is connucted by conduit or pipe 21
to the nozzie 22, A clamp 23 gives rigidity to the pipes
and nozzles although it may be understood thai in pro-
duction the pipes and nozzles may be made as a unit
conserving space and weight over the illustrated embodi-
ment,

Refering more particularly to FIGURE 2, the nozzle
22 consists of a body member 25 with a lower bore 26 10
reccive the pipe or conduit 21. The upper end of the
body 28 has a bore 27 separated from the lower bore
26 by a wal! portion 28 through which is an orifice 29.
The upper bore 27 has a plurality of screens 30 retained
by a ring 31. A scrcen mesh of 14 was found to be suitable
although other meshes may be used. The screens provide
a large surface area over which the gas passes to produce
self-ignition. The nozzle 17 for oxygen may be of the
generally known and used type for oxygen and will not
be further explained herein.

Operation

When it is desired to produce a flare. light signal, or
illuminant of pale green color, the metering valve 20 is
opened to release the trimethyl boron gas, B(CH,),, or
other suitable pyrophoric gas, from the cylinder 11 to the
atmosphere through the nozzle 22. Oxygen gas is then
released from the cylinder 10 by opening the metering
valve 15 to complete the combustion spontancously in
the combustion area 18. The rate of producing illuminant
energy is controlled by the valves 15 and 20. The paleness
and green brilliance of the light can be controlled by the
ratio of oxygen to the pyrophoric gas. When it is desirable
to extinguish the flame, the valves 18 and 20 are turned
to shut-off position. Reignition can be readily obtained by
re-opening valves 1% and 20, and this procedure of igni-
tion and extinguishment can be repeated for signaling
purposes. The cylinders 10 and 11 can be reused by
refilling, as required.

While many modifications and chances may be made
in the constructional details and features of this inven-
tion by rearrangement of paris or practicing the jnvention
with uses other than disclosed herein Udesire to be limited
in the spirit of my inveniion only by the scope of the
appended claims.

The invention described h. rein may be manufactured
and used by or for the Government of the United States
of America for goverumental puiposes without the pay-
ment of any royalties thereon o1 thelefor.

I claim:

1. A controlled en. gy illuminant self-contained flare
device comprising:

a pyrophoric gas confining means;

an oxygen gas confining means attached to vat\ pyro-

phoric gas couluung means;
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a pair of nozzles dirccted common combustion

- 3,416,872

area with one nozzle eacMevnnected by a conduit  claim 2 wherein:

to said pyrophoric gas confining means and to said
oxygen gas confining reans, respectively; and

a metering valve ‘n each ccaduit to control the flow §
of said gases through said nozzles to said combus-

said pyrophoric gas is trimethyl boron.
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3. A controlled en., illuminant device as set forth in

tion Area whereby the illuminant can be turnec “on™

without flame ignition and “off" repeatedly, con- éggggé lé;:gg; g;:fn"“""““"h’.,fz;;?
trollo;d in intensity, and coqtrol_led in color content 637"’60 11/1899 Litle oo " 67—90
for signaling and flere illutnination., 10 30854:1 4/1963 Daughefly ooooooooone 677

3. A controlled energy illumirant device as sct forth
in claim 1 wherein:
said mozzle connected to said pyrophoric gas has a
plurality of screens thercin over which said pyro-
phoric gas passes to the atmosphere. < 18 43196, 126
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ILLUMINATING FLLARE COMPOSITION COM-
POSED OF MAGNESIUM, SODIUM NITRATE,
AND A VINYL TERMINATED POLYSILOX-
ANE BINDER
Beroard E. Douds, Bloomfleld, Ind., assignor to the
United States of America as represented by the Sccre-
tary of the Navy
No Drawing. I~|Ied July 31, 1967, Ser. No. 657,727
f Claim. (Cl. 149—19)

ABSTRACT OF THE DISCLOSURE

An ||lum|naling flare composi‘ion comprised of u fuel,
such as magnesium, an Odelzmg agent, such as sodium
nitrate, and a silicone resin binder which is a complex
mixture of organo-polysiloxanes having the organic groups
of methyl, phenyl, and vinyl radicals attached to the sili-
con atoms.

———R S —————

The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor.,

BACKGROUND OF THE INVENTION

The present invention relates to a consumable pyro-
technic device, that is, an illuminating flare, and particu-
larly to a flare which is to have military application, such
as one to be dropped from an aircraft by parachute.

Various binders are known in the art for use in illumi-
nating flares with the binders serving as a cohering agent
for the oxidizing and light or color producing ingredients.
For example, U.S. Patent 2,841,481, which issued July 1,
1958, to Ronald G. Hall, discloses pyrotechnic composi-
tions utilizing phenol-formaldehyde resin, a urea-formal-
dehyde resin, or a melamine-formaldehyde resin as a
binding agent.

In U.S. Patent 2,984,558, which issued May 16, 1961,
to Edward Rolle, there is disclosed a binder which is a
mixture of two unsaturated polyester resins having
styrcne as a reactive monomer. Presently, many flare
compositions which are used by the military have a poly-
ester resin for a binder, however these resins have some
disadvantapes, particularly during processing, For ex-
ample, many polyester resins have a very short pot life
and also are very tacky which makes it difficult to clean
the mixing equipment.

SUMMARY OF THE INVENTION

The present invention relates to an illuminating flare
which is comprised of magnesium, sodium nitrate and a
silicone resin binder which is a complex mixture of or-
gano-polysiloxanes having the organic groups of methyl,
phenyl, and vinyl radicals attached to the silicon atoms.

One particular advantage of using a silicone resin as
a binder for flares is that there is no exotherm during
polymerization. This feature reduces the possibility of
accidental ignition. Another safely advantage is provided
in that the silicone resin is all solids, and since there is
very little vapor pressure there is almost no odor, Conse-
quently, the possibility of becoming obnoxious in the mix-
ing or working area is grcatly reduced. This character-
istic is contrasted to the condition where polyester resins
coutaining styrene are used. The styrene solvent evapo-
rates during the mixing and handling process and not
only is it odorous, but the vapors can become an explosion
hazard. Stilt another safety feature associated with sili-
cone resins js the ability to clean the mixing equipment
with isopropy) alcohol which is reasonably non-toxic, The
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polyester e anv, v the other hand, are generally cleancd
from the mixe.... cquipment by using acetone.

‘The silicone 1esin binder used in the illuminating flares
disclosed herein is compatible with magnesium and so-
dium nitrate and after polymerization the resin is durable
and tough. After polymerization, the flares are relatively
insensitive to drop, friction, and electrostatic encrgy.

It is therefore a general object of the present invention
to provide an improved illuminating flare composition
which is relatively safe to mix and handle.

Other objects and advantages of the present invention
will be readily appreciated’ as the same becomes better
understood by reference to the following detailed descrip-
tion,

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The illuminating flares of the present invention are
comprised essentially of a mixture of between 54 and 62
percent magnesium, between 28 and 38 percent sodium
nitrate, and between 3 and 15 percent of a silicone resin
which is a complex mixture of organo-polysiloxanes hav-
ing the organic groups of methyl, phenyl, and vinyl radi-
cals attached to the silicon atoms.

The following are examples of compositions according
to the present invention,

Example 1
Percent
Magnesium (granulation 18) _ . _.___ 62
Sodium nitrate (20 microns) oo 35
Silicone resin (Sylgard 182) . ... 2.
Curing agent (182 catalyst) oo cccaman 0.3

The magnesium particles were of grar .ation 18, as
defined in Mil-Spec JAN-M-382, enticted, “Magnesium
Powder for Use in Ammunition.” The silicone resin and
catalyst were obtained from the Dow Corning Corpora-
tion, Midland, Mich., under the trade name Sylgard 182,
and 182 curing agent, which is a metal catalyst, The fol-
lowing is a chemical analysis of the silicone resin:

Percent
SIICON e mmc e 31.7
OXYREN o e e mccmmcc e 21.5
Carbon  — e mmmm——e. . N7
Hydrogen o eeCioaan 8.1

The silicone resin and catalyst were first preblended
and then mixed with the magnesium, This mixture was
then blended and finally the sodium nitrale was added,
and then the mixture was blended until a homogencous
mix was obtaincd. The mixture was then put into a con.
tainer and pressed at 8450 ps.d. to form a candle 4.25
inches in diameter. The weight of the candle was 6800
g. The candle was burned with the following results:

Burning time, secs. . ___ . ____ . _____.__ 205
Burning rate, g./S€C, e oo 33.1
Candlepower . o mees 1.16x 109
Example 2

Percent
Magnesium (granulation 18) .o ..___._ SR
Sodium nitrate (20 microns) .. oo eae__ . 7.5
Silicone resin (Sylgard 182) L. ouoo_. 4.05
Curing agent (182 catalyst) oo 0.45

The ingredients were mixed as in Example 1 and pressed
at 8450 p.s.i. to form a candle 4.25 inches in diameter.
The weight of the candle was 6800 g. The candle was
‘burned with the following results:

Burning time, secs. _ Lo _.aan 207
Burning rate, g./sec. ... ooa_oooo_ 3.0
Candlepower . . 0.90x 108
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Example 3 Example 6
Percent Pcreent
Muagnesium (granulation 15) oo o_. 58.4 Magncsium (granululipn 17) cmmeccccccmeea= 60.0
Sodium nitrate (150 microns) . cocrecmaaaaan 28.8 Sodium nitrate (20 MICrONS) o« oo oo ccac e 25.0
Silicone resin (Sylgard 182) oo cmmnnaaan. 11.52 5 Silicone resin (Sylgard 182) o -eimamccnnnaaaan 13.5
Curing agent (182 catalyst) oo caocmaoaaoaan 1.28 Curing agent (182 catalyst) —ccceamccaccaaa—an 1.5

The ingredients were mixed as in Example 1 and then
noured into a container to cast a cundle 16 inches in diam-
eter. The weight of the candle was 56,750 g. The candle
was burned with the following results:

Burning time, S€CS ccncceccencanmnncmnaaw 81.5
Burning rat¢, B./5€C. oo rmmcam———— 696.3
Candlcpower - oo e cmaamm—aa- 4.21x108
Example 4

Percent
Magnesium (granulation 17) coooo oo L. 57
Sodium nitrate (150 microns) .o caaao 29.2
Silicone resin (Sylgard 182) L acoaaa.. 12.42
Curing agent (182 catalyst) _occmemecomacanaan 1.38

The ingredients were mixed as in Example 1 and then
pourcd into a container to cast a candle 16 inches in
diamcter. The weight of the candle was 56,750 g. The
candle was burned with the following results:

Burning time, $€€$. wecacccmcccccccocacnen 160.8
Burning rate, £./5€C. oo nccccemecmman= 3529
Candlepower oo cmeemae- 3.73x 108
Example §

Percent
Magnesium (granulation 15) ccccmmcocaeans 54.4
Sodium nitrate (150 microns) ococeccceccamaaa 312
Silicone resin (Sylgard 182) e caomaan 12.96
Curing agent (182 catalyst) .o cceacoococmnan 1.44

The ingredients were mixed as in Example 1 and then
poured into a container to cast a candle 16 inches in
diameter. The weight of the candle was 56,750 g. The
candlec was burned with the following results:

Burning time, $€CS. acccecuccccccmmcccocmaan 81
Burning rate g./5€C. oo ccncoccmcacmmeann 700.6
Candlepower o ccceecrccaccaccmcnen—a- 8.3x 108
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The ingredients were mixed as in Example 1 and then
poured into a container to cast a candle 16 inches in
diameter. The weight of the candle was 56,750 g. The
candle was burned with the following results:

Burning time, S€CS. o cmcmcnrcmamraacnana 123.3
Burning rate, g./sec, oo oocccciacacaan 460.2
Candlepower oo emecaece e 4.75x 108

The pot life of Sylgard 182 is about eight hours and
poiymerization is a function of temperature. At room
temperature, the resin will cure in about twenty-four
hours, and at a temperaturc of 65 degrees C., the cure
time is about four hours.

Obviously many modifications and variations of the
present invention are possible in the light of the above
teachings. It is therefore to be understood, that within
the scope of the appended claim, the invention may be
practiced otherwise than as specifically described.

I claim:

1. An illuminating flare composition composed, by
weight, of between 54 and 62 percent of magnesium; be-
tween 28 and 38 percent sodium nitrate; between 3 and
15 percent of a viny! terminated polysiloxane composed
of about 37,7 percent silicon, about 32.7 percent carbon,
about 21.5 percent oxygen, and about 8.1 percent hydro-
gen; and between 0.3 and 1.5 percent of a metal catalyst
for curing said viny! terminated polysiloxane.

References Cited
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ILLUMINATING FLARE COMPOSITION COM.
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States of America as represented by the Secretary oi
the Navy
No Drawing. Filed July 31, 1967, Ser. No. 657,726
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ABSTRACT OF THE DISCLOSURE

An illuminating flare compos‘tion comprised of a fuel,
such as magnesium, an oxidizing agent, such s sodium
nittade. and a binder comprised of an epoxy resin and a
polyg.yeol resin.

e S ————

The invention deserived herein may be manufactured

and wed by on for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thercon or therefor.

BACKGROUND OF THE INVENTION

The present invention relates to a consumable pyro-
technic device, that is, an illuminating flare, and particu-
larly to a flue which is to have military application, such
as one to be dropped from an aircraft by parachute,

Vatious binders are known in the art for use in illumi-
nating flares with the hinders serving as a cohering agent
for the oxidizing and light or color producing ingredients,
For example, ULS, Patent 2,841,481, which issued July 1,
1958, to Ronald G. Hall, discloses a pyrotechnic com-
position ulilizing phenol-formaldehyde resin, a ureaform-
aldehyde resin, or a melamine-formaldehyde resin as a
binding agent.

In U.S. Patent 2,984,558, which issued May 16, 1961,
to Edward Rolle, there is disclosed a binder which is a
mixture of two unsaturated polyester resins having styrene
as a reactive monomer. Presently, many flare composi-
tions which are used by the military have a potyester resin
for a binder, however these resins have some disadvan-

Lages, particularly during processing, For example, many -

polyester 1e-ins have a very short pot life which makes
the processing time very critical,

SUMMARY OF THE INVENTION

‘Ihe present invention relates to an illuminating flare
which is comprised of magnesium, sodium nitrate and a
binder which is & mixture of an epoxy resin and a per-
chlorate-madilicd amine-terminated long chain polyglycol.

The preferred binder mixture is 38 percent epoxy resin .

and 62 percent polyglycol resin,

Hluminating flares can be made according to the teach-
ings of the present invention by either a mix and press
process, @ molding process, or by a casting process. In the
former process the binder ingredicents are pre-blended and
then this miture is added to the magnesium fuel. After
again mixing. sodium nitrate is added and the mixture is
blended until a relatively homogencons mix is obtained.
In this process, about two to cight percent of binder mix
in combine. with 92-98 percent of magnesium-sodium
nitrate. The mixture is then added in increments to a
candle contairer and consolidated by pressing.

In the molding or casting process the ingredients are
blended the sume as in the mix and press process except
that the percentaee of binder mix is much greater. As the
hinder min o5 o liguid belore polymerization takes place,
a lrger amount of binder miv will make the mixture
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rather fluid so that it can be readily poured in a mold or
container,

It is therefore a general object of the present invention
to provide an improved binder for an illuminating flare.

Other objects and advaniages of the present invention
will be readily appreciated as the same becomes better
understood by reference to the following detailed descrip-
tion,

DESCRIPTION Oi° THE PREFERRED
EMBODIMENT

The illuminating flares of the present invention are
comprised essentially of a mixture of between 42 and 62
percent magnesivm, between 28 and 40 percent sodium
nitrate, and between 2 and 18 percent of a binder mix
comprised of an epoxy resin and perchlorate-modified
amine-terminated long chain polyglycol. The preferred
binder mixture is 38 percent epoxy resin and 62 percent
polyglycol resin.

After the illuminating flares are formed, the epoxy-
polyglycol resin binder requires heat and time to poly-
merize. As the polymerization takes place, the binder mix-
ture forms a tough, rubbery mass which holds the solid
ingredients together. By way of example, polymerization,
or curing, is accomplished by placing the candles in an
oven for 24 hours at a temperature of 160 degrees F. A
higher temperature will shorten the curing time and a
lower temperature will lengthen the time for curing, After
polymerization, the resulting candle is a firm, rigid mass.

‘The following are examples of compositions according
to the present invention.

Example 1

Percent

Magnesium (granulation 18)
Sodium nitrate (20 microns)
Polygiycol resin (QX-3812) _._ . ooco..C R
Epoxy resin (D.E.R.-732)

The magnesium particles were of granulation 18, as
defined in Mil-Spec JAN-M-382, entitled, “Magnesium
Powder for Use in Ammunition.” The polyglycol and
cpoxy resins were obtained from The Dow Chemical
Company, Midland, Mich. The epoxy resin used is mar-
keted by The Dow Chemical Company under the trade-
mark D.E.R. 732 and is a flexible epoxy resin. The poly-
glycol resin is a perchlorate-modified amine-terminated
long chain polygiycol and The Dow Chemical Company
designates the resin as QX-3812. This polyglycol resin is
an amber liquid having a specific gravity of 1.05 at 25° C,
and has the following analysis:

Carbon o e ——a
Hydropen oo
OXYREN o acn e cdcae——
Chlorine
Nitrogen

The epoxy and polyglycol resins were first pre-blended
and then mixed with the magnesium. This mixture was
then blended and then the sodiutu nitrate was added and
the mixture was blended until a homogencous mix was
obtained. The mixture was then put into a container and
pressed at §520 p.s.i. to form a candle 4.25 inches in di-
ameter. The weight of the candle was 6624 g. The candle
was cured for 24 hours at a temperatute of 70 degrees C..
and after curing the candle was burned with the following
results:

Burning time, 808 oo oo oo eeem i 169
Burning rate, 8/8€¢ oo oo 3922
Candlepower . L __.o.iiooo 1.60x 108
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Exanmple 2
Percent
Magnesium (pranufation 18) _ . e e aee- 620
Sodium nitrate (20 microns) - _______ ... _- 14.0
Polyglycol resin (QX-3812) ... 248
Epoxy resin (D.E.R-T32) o aeeiao 1.52

The ingredients were blended as in Example 1 and
then pressed at 8450 p.s.i. to forn: a candle 4.25 inches
in diameter. The weight of the candie was 7258 g. The
candle was cured for 72 hours at a temperature of 80
degrees C., and after curing the candle was burned with
the fullowing results:

Burning time, S¢S, — oo i ccmmmee i 195
Burning rate, B./8€C. o acaameaann —— 3.0
Candlepower o oo ccrcrmccmcmema—aaa 1.74 %10
Example 3

Percent
Magnesium (granulation 18) __ .. ... ... C 58.0
Sodium nitrate (20 microns) .. .ieaaaa 37.5
Polyglycol resin (QX-3812) i oaooaono 2.79
Epoxy resin (D.E.R-732) o cocmacaaaae 1.71

The ingredients were blended as in Example 1 and then
pressed at 8450 p.si. to form a candle 4.25 inches in
diameter. The weight of the candle was 6800 g. The
candle was cured for 72 hours at 80 degrees C., and after
curing the candle was burned with the following results:

Burning time, $€cS. . ovv o cocimmmnc e 267
Burning rate, 8./5¢C. - ceimcnca-nmmaacnanaan 254
Candlepower . i emaaoee 1.17x 100
Example 4

Percent
Magnesium (granulation 18) ... o.o... 60.0
Sodium nitrate (20 microns) . coiaeao 340
Polyglycol resin (QX-3812) oo o 3.72
Epoxy resin (DER.-732) o . . ... 2.28

The ingredients were blended as in Example 1 and thern
pressed at 3000 psi. to form a candie 4.25 inches in
diamecter. The weight of the candle was 6443 g. The
candle was cured for 72 hours at a temperature of 80
degrees C., and after curing the candle was burned with

the following results:
Burning time, Secs. _____cceecieneemacame—aae 282
Burning rate, g./8€C. .o acaeeo.a 227
Candlepower ____ e 0.94 % 108
Example §

Percent
Magnesium (granulation 18) . ______________ 57.0
Sodium nitrate (20 microns) .- ecacocccanooaa 37.0
Polyglycol resin (QX-3812) .o . mioanas in
Epoxy resin (DER-732) . .___ 2.28

The ingredients were blended as in Example 1 and
then pressed at 5220 p.s.i. to form a candle 4.25 inches
in diameter. The weight of the candle was 6624 g. The
candle was cured for 72 hours at a temperature of 80
degrees C., and after curing the candle was burned with
the following results:

Burning time, SECS. o v oo e emee 293
Burning rate, g./sec. ... - cmemmmsesemem—————— 226
Candlepower e 0.91x 108
Example 6

Percent
Magnesium (granulation 15) o _.____.___ 56.0
Sodium nitrate (150 microns) oo oo 31.2
Polyglycol resin (QX-3812) oo ool . 7.4
Epoxy resin (DER-732) o __.. 4,86
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The ingredients were Mended as in Example 1 and then
pourcd into a container 1o cast o candle 16 inches in
dinmeter. ‘The weight of the candle was 56,750 g ‘The
candle was cured for 72 hours at a temperature of 8O
degrees C., and after curing the candle was burned with
the following results: -

Burning time, S€CS. o oo o eicmememeanao 242
Burning rate, ./5€€. cacocccmcco o cccammana—— 234
Candlepowe e e 0.99x 108

The cpoxy-polyglycol resin binder of the present inven-
tion have several important advantages over heretofore
used volyester binders which arc used in many military
type flares, Candles having epoxy-polyglycol resin hinder
need not be subject to high pressures, as do candles hav-
ing polyester type binders. For example, during tests made
at the US. Naval Ammunition Depot, Crane, Ind.. on
flares having polyester binders, it was determined that by
reducing the pressing pressure from 8450 p.s.i. to 5220
p.s.i., there was a corresponding reduction of efficiency
from 40,000 cd.-sec./g. to about 32,000 cd.-sec./g. This
degradation is sufficiently large that the reduced pressing
pressures could not be used. Tests, however, on cundles
utilizing an epoxy-polyglycol resin binder showed that

- pressing pressures of 2200 p.s.i., 3000 p.si. 5220 ps.i.,

and 8450 p.s.i., resulted in candles ail of which had an
efficiency of over 40,000 cd.-sec./g.

Another feature of an epoxy-polyglycol resin binder is
its slow burning property. In tests conducted at the U.S.
Naval Ammunition Depot. Crane, Ind.. candles having an
epoxy-polyglycol binder had a consumption rate of ahout
25 grams per second whereas the same size candles hav-
ing a polyester binder had a consumption rate of about
38 grams per second. The overall efficiency of the two
types of candles was the same. This slow burning prop-
erty of candles having an epoxy-polyglycol binder is
unique and is of considerable advantage for designing
long burning flares.

Candles made with the epoxy-polyglycol binder require
an elevated temperature cure which has some advantages.
For one thing, polymerization takes place after all the
ingredients have been added and better bonding results.
Also the binder has a long pot life at room temperatute
which makes it easier to process the candles as there is

5 no danger of setting up in the mixer or during handling.

Obviously many modifications and variations of the
present invention are possible in the light of the above
teachings. It is therefore to be understood, that within
the scope of the appended cliim, the invention may be
practiced otherwise than as specifically described.

I claim:

1. An illuminating Aare composition comprised of be-
tween 42 and 62 percent by weight, of magnesium, be-
tween 28 and 40 percent, by weight, of sodium nitrate,
and between 2 and 18 percent, by weight, of a bhinder
composed of about 38 percent, by weight, of cpoxy resin
and about 62 percent, by weight, of polyglycol resin said
polyglycol resin being composed, by weight, of about
59.10 percent carbon, about 28.05 percent oxygen, about
10.20 percent hydrogen, about 1.36 percent chlorine, and
about 1.29 percent nitrogen,
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ABSTRACT OF THE DISCLOSURE

A device for duiermining the retstive frictional sersk
tivity of a pyrotechnic inatcrivl by coanter-baluncing, with
a weight, a rotations] orce applicd by a rotating shaft to
a auantity of pyrotechaic mugesial h2'd in i container
which is movated an @ cam, wik! wairht being st.ached lo
orc end of a vord with the other end of said cord beirg
atuched 1o said cum whereby a varizbie 'oiqua arm i
provided and wherety the amoun: of rotation of said cam
and the titne required for icnition of said pytotechnic
matcrial deterriines the refutive frictionel seasitivity of
said pyrolechnic maletia).

———— R ————-

The invention descrihed hercia may be manvfactured
and used by or for thic Government of the Uni.zd Stules
of America for governmental puiposcs withcut the pay-
ment of any royalies thereon or thorefer.

The present invention relates to a device for testing
and evaluring the ftictional rreperty of materials, and
more particuiarly 1o 2 tewt &pruioius for deteruining the
frictional sensitiviey of pyrotechnic muernials.

There is un ithcien! danger in the maznufacture, packs
aging, and shinping of prratechaic aamteriule and it is
often desirable to hnow the d:oce of sensitiviiy that a
particulur pyiotechnic matenial wili have to friciien. Here-
tefore, a standard testine apparuius ued jor deterntine
ing fiction serediivity of pyrotecanic muteriuls consisted
of a savingins peadeium tinet was fitled vith a shoe which
v adapted to swing 2008 a 128 sipie that iy placed on
a foictron anval This pendelum 1 pe terting aprarates has
two shortomings, coe being thal tne test ¢old Wes nnt res
rroducitle on ditfereat michines, eoed caeiher dissdvan-
Lo buiag ihat aa dapact factor was inviuded in tie test
recnlt,

The preseat irvention previdss an impraved methed
ang avace oo S fichenad sen vy of ryeo-
sechnde moie-iuds By ooy o sprvirg LLit with a

. . N . [4
quantity of porciecheic neders) beld ina et wotory con-

tuiner, Fhe refr . iory ceataicer 1 nounted ¢n o orotda-
hic Cam and & ioce i transttod o the oom dee to the
frictiom bevedn i apivring <ka’t and the ¢ :otechnic
maicsial, Trie furcs rotetes Lie cam, whivh is weighted,
ant o varabie kver com by provided By the can Lo pro-
vids a variatle e e The tisog 1equited o ignite the
uanaty of ry-obhnic paterivl s 1oorde . sloag with
the analz af rctidion of the canae and a factor for friz-
wonal sensitiviey can b iRtermined,

It i sherefore o concrel object f the pretent invention
to provide an improved metl od and dovice for delenmine
ine the telative frictional seasiiivity of pyrotzchaic ma-
fericl.

Anoiher chject of the presest inventien is bo provide a
rovel devica jor deternacing e ameant of frictional
force being i, pleed to @ pyrotecaads niaterial,

Qiher objects anu diviatages of the proent invention
will be readdy appicciated as iz e l‘-w}.. K3 be:!cr
understoud By eetence 1o e folivwiog detted descrip-
tion when consideted in comacciion wia the a.company-
ing drawings whercin:
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FIGURE 1 is a perspective view of a preferred embodi-
ment of the present invention;

FIGURE 2 is a top plan view of a cam device for pro-
viding torque;

FIGURE 3 i< a sectional vicw taken on line 3—3 of
FIGURE 2! and

FIGURE 4(a) and FIGURE 4(b) are diarrammatic
views illustrating the varishie torque arm of a cam.

Referring row to the drawinns there is shown a base
plate 11 thut is supported on a wabic 12 which is slidubly
aitached to column 13 Column 13 also holds head 14
that supports the nccessary mechanism to turn a spindie
15. A shaft 16 is altached perpendicular to base plete 11,
end a camy 17 is rotatebly mounted onlo shaft 16 by
racans of bearines I8 and 19. By way of example, the
profile of cam 17 is cut so that i* will provide uniform
motion. that is, the radivs tncientes ot o uniform rote. A
contair =t 21 is attiuched to the top com 17 by means of
screws 22 and a hole 23 is provided for holding a sampie
holder 24 which is malde of a refractory materiak

A dial plate 28, having a center hole 26 therein, is at-
tached to base plaie 11, and lines aud numbers represent-
ing d.prees are provided on the top surfzce of dial plate
23, A tu-hing 27 is positioned in center hole 24 and a
flanze 28 thereen, and a dial 29, having a pointer 31, is
rotatebly positicned on flange 28, A pin 32 is provided
on cam 317 and extends downwaurdly so that it engages
the edge of pointer 31, It can thus be secn *hut when cam
17 is rotsied, pin 32 moves pointer 31 relative to dial
plate 25 und the amount of rotaion of cam 17 will be
indicated.

A pullcy 33 is rotatably mourntzd cn a bracket 34 which
i atlached to base plate 11, Pulicy 33 is provided with a
soiral gioove 35 2nd a cord 36 is passed over puliey 33
aad scats in groove 35, A ook 37 ic atiuched to one end
of cord 35 and ths other cnd of cord 3§ is attacked to
cam 17 by meuns of pin 38. A weizht 39 is attached to
hook 37 to appiy a feree oncam 17,

Reforring specitically to FIGURE 1 of the drawines,
spindle 13 is sliduble in a vertical direction in head 14
and is rotatakle in a clochwise direc.ion by motor 41
through a heit and pulley drive syitom. A yoke 42 is at-
tackaed to tie enlarped diametler poition 43 surrounding
s incle 18 and weighls 44 are selectively hooked to yole
S20 A standand ehueking device 43 i provided on the end
of srind'e 15 oot rad 46 1 secured by chucking device
&5 with the end of rod 46 being envogeable with pyro-

dal 47 witich as held by sumple holder 24,

tochinie
The dvied force between the ond of red 46 and the
prrotechaic matcnial 37 ds deterntined by the amount of
woighs that are witiched 1o yoke <%,

In erder to fecilitaie the boldin: v spindle 18 in an
upwerd oatending position when a - s not beng run,
a taling arry 81 s threcadeuly attal! :d to head 14 and
unraceable with spiadle 15 'o jack spincle 18 against
vertical movement.

In orertion, a small quaniity of pyrotechnic materisl
47, for exaple 20 aillicrams, is placed in holder 24 and
an approprinte weight 39 ds attuched o cord 26, Weight
29 causes cam 17 10 be roiated against stop 48 which is
sttached o bose picte 11 by means of post 49, Pointer
3t is manually ratiated ia a counterclockwite direction
until it engunes pin 32, The torgue convetter is noy
ready for apecation. A predetermined amaunt of \\eighh
44 ace added 10 yohe 42 and thea moior 41 is energieed
to rodatably drive srindie 18 and, conscquently rod 46,
in a cocdkwive diceciion. When spindle 18 and rod 46
nre rotuting at the v ired speed, they are lowered so
that the end of rod 46 engages the pyrotechnic material
<7 in somple Bol'er 24, At the memeat that rod 46 en-
papes ahe pyroicchnie neterind, a timer is startzd, and
then stopred wien the pyrotechnic material js ipnited.
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The amount of force applied to the pyrotechnic materinl
47 by rod 46 is proportional to the amount of weights 43
that are attached to yoke 42,

The frictional force betwern the end of rod 46 and the
pyrolcchnic material 47 will cause cam 17 te be rotated
in a clockwise direction and cord 36 will wind onto the
outer periphery of cam 17 therchy raising weight 39, As
cam 17 is rotated, the lever arm throuch which weight 39
is acting is increased, as the lever arm it equal to the dis-
tance from the center of cam 17 to the largest radins on
the cum touching cord 16. As illustrated in FIGURE 4
of the drawinps, as the lever arm is increascd, the proove
35 in pulley A3 causes cord 36 to move nn amount equm
to the change in radius so that cord 36 will uiwavs be
perpendicular to the same line passing through the center
of cam 17. It can be seen that as cam 17 is rolated, an
ever increasing torque force is huing applied 10 counter-
balance the friclional force between jod 46 and pyro-
technic material 47. When the torque force applied by
weight 39 acting through its lever arm cquals or counter-
balances the frictional force between vod 46 and pvro-
technic material 47, cam 17 will stop rotating.

As pin 32 is atlached 1o vam 17, pin 32 will be rotated
with com 17 and will cause dial 29 to be rotated. Thus
pointer 31 will indicate on dial plate 28 the amount of
rotation of caiv £7. By knowire the amount of ratation
of cam 17, the lever arm can then be readily avecrtained
and ty multiplving the weight of weight 39 by the lever
arm the torque force needed to counterbalance the fric-
tiopal force can be determined. By knowing this value
und the time required 1o ignite the pyroiechnic material
47, a factor can be determineC for the relative frictional
sensitivity of a particular pyrotechnic mate,ial,

It can thus be seen that the present invention provides
an improved device for determining the relutive frictional
sensitivity of a pyrotechnic material.

Obviously many modifications srd variations of the
present invention are possible in the light of the above
teachings, It iv therefore to be understood, that within
the scope of the appended claims the invention may be
practived otherwise than as <pecifically described.

What is claimed is:

1. A device for determining the relative frictional
sentitivity of a pyrotechnic material by counterbaiancing
a rotationa) force applied to a ~uantity of said pyro-
technic malerial until ipnition, said device comprising:

a hisc plate,

a cani rotatahly attached to said base plate,
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means or .aid ram for holding a quantity of pyro-
technic matesial,

a shaft rotatably fixed relative 1o said base plate and
rotatab"  nparuble with said pyrotechnic material
wherct  Jriction between said shaft when rotating
and said pyrotechnic material couses said cam to be
rotated,

means for applyving a selected force 10 waid shaft dur-
ing rotational engagenent of said shaft with said
pyrotechnic material, and

means for applying a force of known value to the
periphery of siid cim tending to oppose rotation
thercof whereby <aid L..cc acting throngh a chang.
ine lever arm countarbatances the frictional force
that 1olates said cam thereby stoppirg 10tation

: of said cam wherely the amount of rotation of said

cam and the time required for ighitien Of said pyio-
technic material determines the relative fiictional
sentitivity of said pyrotechnic material.

2. A daovice for determining the relative frictional
sensitivity of o pyrotechnic material as set forth in claim
1 wherein said means for appiying a force of known
value to said cam comprises: :

a rulley attached to said base plate,

a cord enparing said puliey and having one end at-

tuched to said catn, and

a weicht of known value attached to the other end

of said sord,

3. A device for determining the relative frictional
sensitivity of 2 pyratechnic material as set forth in
claim 2 wherein +aid pulley is provided with a helical
groave for sealing said cord.
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PROCESS FOR POLYMERIZING ACRYLIC MONO-
MERS WITH STRONTIUM PERCHLORATE FOR
PYROTECHNICS AND PROPELLANTS

Bernard E. Douda, Bloomfield, Ind., assignur to the United
S.t‘n;ls of America as represented by the Secretary of
the Navy
No Drawing, Filed June 12, 1964, Ser. No. 377,140

4 Claims. (Cl, 149—13)

ABSTRACT OF THE DISCLOSURE

A prouess for preparing a polymer from a monomer
selected from the class consisting of acrylic acid, meth-
acrylic acid and esters of acrylic acid and methacrylic
acid comprising dissolving waler moistened strcatium
perchlorate in said monomer and then catalyzing the
solution of moistened strontium perchlorate and mon-
omer.

S —

The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes without the puy-
ment of any royalties thereon or therefor.

The present invention relaten to a process for polymer-
izing monomers and more particularly to a process for
polymerizing ucrylic monomers for use in pyrotechnic
compositions.

Various processes are known in the prior art for polym-
erizing acrylic monomers. It is well-known that per-
oxides may be employed as catalysts, One of the most
commonly used peroxide calalysts is benzoyl peroxide
which yields high peak exothermic temperatures, How-
ever, if the process is not controlled, vaporous bubbles
are evolved which remain as blobs in the polymerized
substance when used with monomers sach as methyl meth-
acrylate. In U.S. Patent 2,616,878, which issued on Nov.
4, 1952, 10 Maurice Mention, 2-methyltetrahydrofurane is
used to polymerize methyl methacrylate wo give a clear
limpid polymer free from bubbles. However, the disad-
vantage of the use of 2.methyltetrahydrofurane is that
about a thirteen hours curing cycle is required,

Various tertiary amines, such as N,N-dimethylaniline,
N,N-dimethy!.p-toluidine, and trihexylamine are also used
with benzoyl peroxide to promote the polymerization of
methyl methacrylate. However, these tertiary amines are
not oxidizing agents and therefore do not impart com-
bustibility to the polymer. While noncombustibility is
often desirable in commercial applications, it is not de-
sirable in some military applications such as pyrotechaics
and propellants.

In the present invention, strontivm perchlorate contain-
ing up to about 4 percent of water is used to prepolymers
ize the acrylic monomer with complete polymerization
being cffected at a later time by the addition of a catalyst.
The strantium perchlorate will dissolve in the acrylic mon-
omer with the degree of solubility being related to the
amount of mouisture added to the strontium perch'orate.
As increasing amounts of strontium perchlorate are dis-
solved in the acrylic monomer, the solution becomes more
viscous due to polymerization induced by the salt.

It is therefore a general object of the present invention
to provide an improved process for polymerizing acrylic
monomers,

Another object of the present invention is to provide
a process for prepolymerizing an acrylic monomer where-
by the polymerizable fluid will be composed of both a
fuel and an oxidizing agent.

Still another object of the present invention is to pro-
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vide a process for controlling the degree and rate of
polymerization of an acrylic monomer.

Other objects and advantages of the present invention
will be readily appreciated as the same becomes better
understood by reference to the following description.

It has been found that strontium perchorlate contain-
ing up to 4 percent of water will dissolve in acrylic mon-
omers such as the esters of acrylic and methacrylic acids.
At room temperalure, about 18 parts of strontium per-
chlorate will dissolve in 100 parts of m.thy! methacrylate
monomer. It has been discovered, however, that the de-
gree of olubility is related to the amount of moisture
containec in the oxidant. Maximum solubility occurs when
about 22 percent of moisture is present in the oxidant.
Upon mixing the desired amount of oxidant with the
acrylic monotner, a prepolymer is readily formed, ac-
companied by ! :at evolution, This results in an increase
in viscosity of the mixture. This reaction occurs without
the necd of an organic catalyst, and if the process is not
regulated as to the degree of solubility and temperature,
a hard polymeric mass will be formed.

In order to obtain information concerning the effect of
the amount of water in strontium perchlorate on its solu-
bility in an acrylic monomer, a number of samples were
prepared using different moisture contents. Strontium per-
chlorate was prepared by adding water until the desired
moisture concentration was obtained. The moistened salt
was then added to 25 ml. of monomer (methyl meth.
acrylate) while a temperature of 23 degrees C. was main-
tained. An excess of salt was added and the temperature
was raised to 30 degrees C. in order to dissolve the excess
salt. The temperature was then reguced to 28 degrees C,
in order to crystalize the excess salt from the solution.
The results are listed in Table 1. 1t should be noted that
maximum solubility occurs when the percentage of water
present is about 2.2 percent.

TABLE 1

Methy! Monoiner

Anhydrous Stron Water

No. (graing) Water (granws)  tium Perchiorate {jpervent)
Dissolved
L IR 0.0 4. 70
FARNA [T N, 2
PR LY [T 2447
. 3R (1A 24,81
PRI IRt} 1712
U4 (U] 1o 04
WU N o A2 2

In order to show the activaling cffect that strontium
petchlorate has on an acrylic monomer, a pumber of
samples were prepared using different amounts of the salt.
A reagent grade anhydious stontium perchlorale was
used o which water was added 10 provide ubout 2.2 per-
cent moisture. Varying amounts of the salt were dissolved
in cach of 25 ml. of monomer (methyl methacrylate in-
hibited with 25 p.p.m. hydroquinone), After the stron.
tium perchlorate was dissolved, ¥4 ml. of cumene hydro-
peroxide catalyst was added. The activated and caalyeed
solution was then heated in an oven at 85 Jegrees U, and
the time {o cffect polymerization was recorded. The re-
sults are shown in Table 11. Sample number &, containing
only the 4 ml. of cumene hydroperoxide as a catalyst
was prepared as a control sample. Sample aumber 8 Jdid
not contain any strontium perchlorate and required ap-
proximately 4 hours to polymerize. By comparison,
sample number 9, which contained only about 2.5 of
moistened  strontium perchlorate, was polymerized in
about 66 minutes. The magnitude of the polymerization
time reduction cansed by the relatively small amount of
oxidant is one of the significant features of the present
invention.
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TABLE U

Methyl  Anhydrous Motastennd Time to
No.  Monomer  Btrontium Water Strontiun Polvlrtlu
(granw)  Porchiomte  (greme)  Perchlerste (min.)

(Rrams) (Brems)
| NN PR 00 0.9 00 "
. 8.3 om 0.01 [ X} 3
w X )t [ Y] 1R
18 A WM 0.08 an »
(I8 "N 4.1 0.00 (% L)
" 0w 7.62 o\ 1.97 "
1. %] e 0.8 .:m w

While the samplcs listed in Table 11 were catalyzed with
cumene hydroperoxide, there are many more commonly
known catalysts that promote polymerization of acrylic
monomers. Inciuded among the known catalysts are di-
acyl peroxides, ketone peroxides, alkyl hydroperoxides,
aralkyl hydroperoxides, alkyl peresters, and alkyl acid
peresters. Various effects can be obtained by the use of
diffcrent catalysts and alsc combination of catalysts can
plroduce effects not readily available with any single cat-
alyst.

While Tables 1 and II cach show the relationstip of
various samples of methyl methacrylate and stroitium
aerchlorate, strontium perchlorate also exhibits similar
characteristics as shown in Tables I and I1, when mixed
in solution with acrylic acid, methacrylic acid, and esters
of acrylic acid and methacrylic acid, such as methyl acryl-
ate and ethyl acrylate. Samples were prepared in which
about 21 gms. of :trontium perchlorate, moistened with
about V4 gm. of water, was added to each of 28 ml. of
acrylic acid monomer, methacrylic acid monomer, and
various esters of acrylic and methacrylic acid. To each
of the mixtures about ¥ ml, of cumene hydroperoxide
catalyst was added, and with each sample the polymeriza.
tion time was reduced from an excess of § hours to less
than 10 minutes. As in the samples using methyl meth-
acrylate, the moisture content in the strontium perchlor-
ale affects the solubility in the monomer.

It can thus be seen that strontium perchlorate acts both
as an activator and a catalyst, that is, small amounts of
strontium perchlorate, when added to an scrylic mon-
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omer, will shorten the induction time normally required
to polymerize the monoraer, and also the temperature re-
quired to polymerize the monomer is less. When the
strontivm perchlorate dissolves in the monomer, t wie iy
provided a Quid which serves both as a fuel and an oxid.
izing agent. This fluid, when polymerized, serves as an
excellent binder for uee in pyrotechnics and rovket
propeliants,

Obviously muny modifications and variations of the
present invention are possible in the light of the above
teachings. 1t is therefore to be undemtood, that within
the scope of the nppended claims, the invention may be
practiced otherwise than as specifically described,

What is claimed is:

1. A process for preparing a polymer from at least
one monomer from the class consisting of acrylic acid,
methacrylic acid, and esters of acrylic acid and meth.
acrylic acid comprising:

first dissolving water moistened strontium perchlorate

with a said monomer in the ratio of between .025
to .23 part, Ly weight, of strontium perchlorate per
one part of monomer, and

then catalyzing the solution of moistened strontium

perchlorate and monomer whereby said monomer is
polymerized in a relatively short time.

2. A process for preparing a polymer as se forth in
claim 1 wherein said solution is catalyzed with 1 polym-
erization catalyst selected from the group consisting of
diacyl peroxides, ketone peroxides, alkyl hydroperoxides,
aralkyl hydroperoxides, and alkyl peresters.

3. A process for preparing a polymer as ot forth in
claim 1 wh:rein said solution is catalyzed with cumenc
hydroperoxide.

4. A process for preparing a polymer as set forth in
claim 1 wherein said strontium perchlorate is moistencd
with between 0.1 and 4 parts, by weight, of water per
one hundred parts of strontium perchlorate.

References Cited
UNITED STATES PATENTS
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3,315.97 )
FLARE GUN HAVING QUICK

DISCONNECT COUPLING
Clarerice W. Gilliam, Crane, and Richard D. Smith and
Joho E, Wildridge, Washington, Ind., and Raywmond W,
Szvpulski, Berwyn Heights, Md., assignors to the United
States of America as represenied by the Secretary of

the Navy
Filed Nov, 29, 1965, Ser. No. 518,478
3 Claims. (Cl.'42—-1)

The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes withoyut the pay-
ment of any royaities therson or therefor.

The present invention relates to a gun for launching
pyrotechnic devices, such as smoke and colored flares,
and more particularly, the invention relates to a flare gun
having a quick disconnect coupling for quickly connect-
ing and disconnecting a fiare cartridge 10 a gun.

Various devices have been employed in the past to
Liunch a pyrotechnic flare by a hand-held device. One
relatively smali device for launching flares is shown in
US. Patent 3,044,360, which issued July 17, 1962, o
Russell O. Stefan and Anton G. Lang. A guide tube
having a bore therein is provided with a cylindrical firing
pin that is spring biased by an expznsive coil spring. The
lower end of the tube is closed by a threaded plug and
the opposite, or upper end, is threaded. A flare cartridge
is provided with an externally threaded nipple which is
threadedly enpageable in the upper end of the tube.

In U.S. Patent 3,102,477, which issued Sept. 3, 1963,
to Russell O. Stefan and Anton G. Lang, there is shovn
a device similar to that shown in US, Patent 3,044,360,
except there is shown an improved flare cartridee. In this
patented device, the fuse charge is ignited in a manner
to delay its burning and thus assure that a substantial
portion of the mass of the fuse will remain unconsumed
during a considerable portion of the upward flicht of the
projectile, thereby contributing to the momentum aiding
in the ascent of the projectile and deferring the ignition
of the signal charge until the projectile has reached an
altitude where it will be an effective siznal. The device
of U.S. Patent 3,102,477, like that of U.S. Patent 3,044,
360, threadedly connects the projectile to the launcher.

While the devices of the above-mentioried patents per-
form adequaicly, they have a disadvantage in that the
operator needs both hands to assemble the projectile 1o
the launcher and also to disassemble the projectile 2fter
firing. Also, the time required to threadedly attach and

disconnect the projectile to the launcher is relatively

long and flares or signals cannot be rapidly launched,.

The present invention consists of a projector tube that
has a cylindrical firing pi and a :cring is provided to
forcibly drive the firing pin against a projectile case.
The projectile case is provided with a circumferential
groove on one end that enpages with a quick disconnect
device that is provided on the outer end of the projector
tube. The quick disconnect consists of a plurality of
balls that are separately retained in tapered holes that
are of such dimensions that a portion of the balls extend
into the inner diameter of the tube. A spring-biased
sfeeve is provided on the outer diameter of the tube and
the inner bore of this sleeve is provided with a tapered
poniion that is engageable with the balls. Lateral move-
ment of the sleeve causex the balls to move inwardly or
outwardly, depending upon the direction of travel of the
sleeve. The balls are engageable with the circumferen-
tial groove to lock the projectile case to the projector
tube.

It is therefore a general object of the present inven-
tion to provide an improved projector for launching
pyrotechnic signals,
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Another object of the present invention is to provide
means on a projector for quickly attaching a projectile
to a projector case.

Still another object of the present invention is to pre-
vide a relsase mechanism on a projector that is easily
operated with one hand.

Other objects and advantages of the present invention
will be readilv appreciated as the same becomes better
understood by reference to the following detailed descrip-
tion when considered in connection with the accompany-
ing drawings wherein: .

FIGURE 1 is a top plan view of a preferred embodi
ment of the present invention;

FIGURE 2 is a sectional view taken on line 22 of

53 FIGURE I;

FIGURE 3 is an end view of the embodiment shown
in FIGURE 1, showing, however, the cartridge removed;

FIGURE 4 is a partial sectional view showing a sleeve
retracted in order to facilitate coupling of a projectile
case to a projector tube:;

FIGURE 5 is a partizl sectiornal view showing a car-
tridge after firing; and

FIGURE 6 is a partial sectional view similar to FIG-
URE S of ths drawing onlv showing a sleeve retracted
in order to uncouple a cartridge from a projector tube.

Referring now to the drawings, wherein like reference
characters dasignate like or corresponding parts through-
out the several views, there is shown a projectile launcher
11 to which a projectile case 12 is attached. The launch-
er is comprised of a cylindrical tube 13 which is closed
at one end by a plug 14. A firing pin 15 is freely slid-
able within the bore of tube 13 and a pointed striker i€
is provided on the forward end of firing pin 15. A coiled
spring 17 is provided between the rear end of firing pia
15 and plug 14.

Referrinz particularly to FIGURE 1 of the drawi. s,
a firing slot 18 is cut through the wall of tube 13, a1 -:
jikewise a cocking slot 19 is cut through the wall of tube
13. Cocking slot 19 is parallel to firing slot 18, but
shorter in length, and the two slots are connected by a
cross slot 21. The end of cocking slot 19 is provided
with a safety notch 22 that prevents the firing of the
launcher in case the launcher is accidentally dropped. A
cocking pin 20 is threadedly attached to firing pin 15,
and cockhing pin 20 has a reduced diameter portion that
passes throuch the slots in tube 13,

Oa the forward end of a launcher 11, a quick disconnect
coupling 23 is provided. Coupling 23 is comprised of a
slceve 24 that has an internal tapered portion 25 that
adjoins an enlurged counterbore section 26 that opens in
a forward direction. A second enlarged counterbore
section 27 is provided in sleeve 24 and opens in a rearward
facing direction. Counterbore section 27 terminates to
form a shouider 28. A retaining groove is provided
on the outer periphery of tube 13 and a retaining ring 29
is providea thetein, A coiled spring 31 is posilioned be-
tween shoulder 28 and retaining ring 29. Tube 13 is
also provided with three tapercd holes that are equally
spaced and positioned near the end of tube 13. A ball
32 is provided in each tapered holc and tne dimensions
of the balls and the tapered holes are such that a portion
of the balls protrude within the bore of tube 13. by
way of example, the tapered holes might have a diameter
at the outer edge of 0.135 inch and a diameter at the inner
edge of 0.120 inch, and the diameter of the ball might
be 0.125 inch.

Sleeve 24 is provided with a large diameter poriion
30 that provides a gripping surface for actuating coupling
23, After coupling 23 is asscmbled, retaining ring 29
and shoulder 28 prevent coupling 23 from becoming un-
attached from the tube 13 when coupling 23 is moved
in a rearward direction, and balls 32 and tapered portion
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28 prevent coupling 23 from becoming urattached when
coupling 23 is moved in a forward directios .

Referring particulatly to FIGURE 2 of the drawings,
projectile case 12 is comprised of a metallic cartridge 33
that is provided with a ball groove 34 on onc end. Groove
34 is engageable with the three balls 32. A primer 3§
s provided within cartridge 33 adjacent the end that
engages launcher 11, and a quantity of black powder 3§
is adjacent the primer 35. A flare cup assembly is
provided adjacent the black powder and is comprised of
a cup 37 that contains a quantity of pyrotechnic compo-
sition 38 which, upon burning, provides a pyrotechnic
display. Spacers 39, as required, are provided and the
open end of cartridge 33 is closed by an end cap 41.

In operation, prior to coupling projectile case 12 to
launcher 11, cocking pin 20 is moved so that the reduced
diameter portion of cocking pin 20 passes through slot
19.  As best shown in FIGURE 2 of the drawings, the
pointed striker 16 is spaced back so that it will not come
into contact with primer 35. To facilitate coupling of
projectile case 12 to launcher 11, slesve 24 is retracted,
thus compressing spring 31 and moving the tapered por-
tion 25 away from balls 32. Balls 32 are now no longer
wedged in their respective tapered holes and are free to
be moved outwardly from tube 13. Cartridge 33 is then
inserted into the bore of tube 13 unti} it shoulders against
the front surface of tube 13, Sleeve 24 is then released
and spring 31 drives sleeve 24 forwarc. and tapered portion
25 causes balls 32 to become wedged in their respective
holes. Balls 32 protrude into groove 34 of cartridge 33
and lock the cartridge to tube 13.

When it is desired to fire polytechnic device, cocking
pin 20 is stroked backward in cocking siot 19, thus com-~
pressing spring 17. Cocking pin 20 is then moved through
cross slot 21 and into ﬁrinz#t 18. The cocking pin 20
is then released and spring 17 @rives firing pin 18 forward-
ly and striker 16 strikes primer 35 causing it to fire.
Primer 35, in turn, ignites the black powder 36 which
propels flare cup 37 outwardly and, at the same time,
causes the pyrotechnic composition 38 to ignite.

Referring particularly to FIGURE § of the drawings,
it can be seen that after flare cup 37 bas been propelled
outwardly, the spent cartridge 33 is still coupled to launch-
er 11 by means of coupling 23. The forward end of firing
pin 15 is in contact with the end of cartridge 33 and spring
17 is applying pressure to the opposite end of firing pin
18, and this pressure is tending to eject cartridge 33. The
balls 32, however, are still retaining the spent cartridge
33.

Referring now to FIGURE 6 of the drawings, coupling
23 is shown retracted, whereupon the pressure being ap-
plied by spring 17 moves firing pin 15 forward thereby
causing the firing pin 15 to ¢j2ct spent cartridge 33.
Firing pin 15 maoves forward until cocking pin 20 reaches
the forward cnd of firing slot 18.

It can thus be seen that the present invention provides
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a relatively simple means for coupling a projectile case
to a launcher so that very rapid firing can be accomplished.

Obviously many modifications and variations of the
present invention are possible in the light of the above
teachirgs. It is therefore to be understood, that within
the scope of the appended claims, the invention may be
practiced otherwise than as specifically described.

What is claimed is:

1. A gun for launching a pvrotechnic signal in a car-
tridge having a circumferential groove around the outer
periphery thereof, said gun comprising: ]

a cylindrical tube having a closed end and an open

erd,

a cyiindrical firing pin slidably positioned within said
cylindrical tube and having a pointed striker on
the forward end thereof, :

a coiled spring within said cylindrical tube between said
closed end and the rear end of said firing pin,

a longitudinally extending firing slot through the wall
of said cylindrical tube,

a longitudinally extending cocking slot through the
wall of said cylindrical tube. said cocking slot being
parallel to and shorter than said firing slot,

a cross slot connecting the rearward ends of said firing
slot and said cocking slot,

a cocking pin connected to said firing pin and passing
through and b:ing movable in said firing and cocking
slots,

a plurality of equally spaced tapered holes near said
open end of said cylindrical tube,

a plurality of spherical balls positioned one each in
each said tapered hole. said balls being engageable
with said circumferential groove in said cariridge,

a sleeve slidably positioned on the outer periphery of
said cylindriczl tube, said sleeve having an inner
tapered surface engageable with said plurality of
spherical balls, and

spring means for biasing said tapered surface against
said balls.

2. A gun for launching a pyrotechnic signal as set forth
in claim 1 wherein a safety notch is provided at the rear
end of said cocking slot,

3. A gun for launching a pyrotechnic signal as set
forth in claim 1 wherein means are provided for ¢;zcting
said cartridge,
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PYROTECHNIC COMPOUND TRIS(GLYCINE)

STRONTIUM (1) PERCHLORATE AND

METHOD FOR MAKING SAME

Bernard E. Douda, Bloomfield, Ind., assignor fo the
United Stutey of America as represented by the Secre-
tary of the Navy
Filed Nov. 9, 1964, Ser. No. 410,037
$ Claims. (CL 149-75)

The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor.

The present invention relates to a new compound and
more particularly to a new compound that can be uscd
as a pyrotechnic composition, either singularly or in com-
bination with other ingredients.

Red pyrotechnic flares are presently formulated using
conventional ingredients such as strontium nitrate. potas-
sium perchlorate, magnesium, polyvinyl chloride and
strontium oxalate, These and similar incredients are
mixed together in various proportions to make red flares.
There is, howcver, a continuing demand. especially from
military services, to provide flares with increased per-
formance, and to meet these requirements, conventional
ingredients arc rearranged and reapportioned. The state
of the art has now reached the point where rearranging
and reapportioning will no longer provide new fares.

The present invention relates to a new compotnd that
contains its own fuel, oxygen, and color ingredients.
This compound is prepared by the reaction of glycine wilh
strontium perchlorate in a ratio of 3 moles of glycine 10
one mole of strontium perchlorate. The «ynthesis
methods consist essentially in the evaporation of water
from an aqucous solwtion of the two inaredisnts. The
resultant compound is a white crystalline solid; not con-
sidered as being hygroscopic; not sensitive when subjected
to impact and electrostatic sensitivity tests; and, when
burned, produccs a red flame.

It is therefore a general object of the present invention
to provide a new compound by reacting glycine and
strontium perchlorate in the ratio of three moles to one
mole.

Another object of the present invention is to provide a
new compound suitable for use as a pyrotechnic material.

Other objects and advantages of the present invention
will be readily appreciated as the same becomes belter
understood by reference to the followine detailed descrip-
tion when considered in connection with the accempany-
ing drawing wherein the figure is a graph showing the
optimum relationship between temperature and specific
gravity in the formation of crystals.

In the synthesis of the new compound of the present
invention, onc mole of strontium perchlorate is dissolved
in 300 ml. of distilled water and then heated to about
80 degrees C.  Any insolubles are then filtered out. Next,
three moles of glycine are added to the solution and the
solution is stirred until the plycine is dissolved. The
solution is then adjusted for optimum crystallization con-
dition. 1t has been found that crystals will most readily
form when the specific gravity of the solution is miun-
tained within a certain range for a given temperature.
The figure of thr drawing shows the range of specific
gravity for various temperatures. For example, when
the solution is maintained at a temperature of 80 degrecs
C., the specific gravity of the solution should be main-
tained between 1.500 and 1.517.

At a temperature of about 65 degrees C. the solution
is seeded and crystals begin to form. During formation
of the crystals, the solution is allowed to cool without
stirring and by the tinie tie temperature of the solution

10

reaches 2§ degrees C., crystals have been formed in
larpe quantities. The crystals are removed by filtration
and then dried at about 100 degrees C. The filtrate can
be used to form additional crystals by adding more stron-
tium perchlorate and glycine in the proper proportion,
The compound formed by the reaction of strontium
perchlorate and glycine is a white crystatline solid and
has a solubility of 120 gms. per 100 ml. of water at 25
dearees C.o Tt is estimated that the molecular weight is
S11.75. A 3 gm. sample of the new compound gained
0.635 percent in weight after it has been subjecied for
6 hours to a slowly moving stream of air containing 75

. percent humidity at 25 degrees C. The compound is,
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therefore, not considered as being hygroscopic. The com-
pound was considered as being not sensitive when sub-
jected to impact and electrostatic sensitivity tests.

Pyrotechnic candles were prepared by pressing various
compositions into .ardboard tubes having an inside diam-
cler of 1.437 inches. The length of the candle was about
2.5 inches.

Example 1

A candle was pressed using a mixture of 100 grams of
compound (tris (glycine) strontium (1I) perchlorate) and
3 grams of castor oil. The candle burned with a weak
red flame for about three minutes. Very little ash was
formed.

Example Il

A candle was pressed using a mixture of 95 grams of
compound (tris (glycine) strontium (I1) perchlorate),
5 grams of magnesium, and 3 grams of castor oil. The
candle burned with a weak red flame for two minutes.
There was a slight trace of ~sh formation.

Example I

A candle was pressed using a mixture of 90 grams of
compound (tris (glycine) strontium (II) perchlorate),
10 grams of magnesium, and 3 grams of castor oil. The
candlc burned with a strong red flame for about 1.75
minutes and the ash formation was low.

Example 1V

A candle was pressed using 80 grams of compound
(tris (glycine) strontium (I1) perchlorate), 20 grams of
magnesium, and 3 grams of castor oil. The candle burned
with a strong red flame about 1.33 minutes and there
was medium ash formation.

The above-listed formulas are 1ot nocessarily the
oplimum ones for pyrotechnic candle:, but rather were
compounded to provide that the compo.nd tris (glycine)
strontium (I1) perchlorate would suport combustion
without the addition of a supplementar oxygen supply,
and also, to show that the compound could be mixed with
other pyrotechnic ingredients to make a flare. As syn-
thesized. the compound contains its own oxygen, fuel and
coloring ugent in proportions sch that it will sustain
combuslion while producing a red flame.

As an alternate method of preparation, the compound
tris (glycine) strontium (1) perchlorate can be prepared
by first dissolving 1 molecular weight of strontium per-
chlorate in 300 ml. of distilled water. The solution is
stirred while heating to 80 degrees C. Next 3 molecular
weights of glycine are dissolved in the solution and then
the water is cvaporated by heating. The white solid that
remains is dried and is the compound tris (glycine)
strontium (11) perchlorate,

It can thus be sven that the present invention provides
a new compound .vhich contains its own fuel, oxygen
supply and coloring agent and thus is suitable for use as
a pyrotechnic substance. Obviously many modifications
and variations of the present invention are possible in the
light of the above teachings. It is therefore to be under-
stood, that within the scope of the appended claims, the
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invention may be practiced otherwise than as specifically
described.
What is claimed is:
1. A process for preparing a pyrotechnic compound
comprising:
first dissolving one mole of strontium perchlorate in
water to form a solution,
next dissolving three moles of glycine in said solution,
and
then removing seid water.
2. A process 1w nreparing a pyrotechnic compound
comprising:
first dissolving one mole of strontium perchlorate in
water to form a solution,

next dissolving three moles of glycine in said solution, 15

next seeding said solution containing the dissolved
glycine to cause the formation of crystals, and
then removing said crystals by filtration.
3. A process for preparing a pyrotechnic compound
comprising:

4

first dissolving one mole of strontium perchlorate in

witter to form a solution,

next dissolving threc moles of glycine in said solution,

and

then removing water by heating said solution contain-

ing the dissolved glycine.

4. A consumable pyrotechnic compound prepared by
dissolving one mole of strontium perchlorate and three
moles of glycine in water and then removing the water.

8. Tris (glycine) strontium (II) perchlorate.

References Cited by the Aprlicant
UNITED STATES PATENTS
2,987,558 6/1961 Blitzer ct al.

CARL D. QUARFORTH, Primary Examiner.
S. ]. LECHERT, In., Assistant Examiner.
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~ United States Patent Office

3,262,824
Patented .July 26, 1966

1

3,262,824
SMOKRTELESS ASHLFSS SIGNAL ¥FLARE COM-
POSITION CONTAINING AMMONIUM PER.
CHLORATE
James B, McGrifin, Linten, and William L. Ripley, Bed-
ford, li.d., assigners to the United States of America as
represeifed by the Secretiry af the Navy
No Drawing. Filed Yuly 27, 1964, Sef. No. 385,518
4 Claims, (1. 149—42)

The irveniion described her:in may be manufactured
and used by or for the Governmer: o! the United Siates
of Amcrica for governmental puirares without the pay-
ment of wry royaliies thereon or therefor.

The pie-cnt invention relates to an ashless siznal fare
compeation and mote particul: ity to ar ashless signal
flare compositien which, when burned, emits a blue
flume.

Various formulas hove herctofore been uted in com-
pounging Lures for mititary oscratiors.  Generally, those
flares thae produce @ blue lane: zontain lead arsenate,
and also sy contain powdered retal, such as finely
dividzd meracsium. Whilz the uae of magnesium 1n a
blie flame formula may increase the candle power out-
putof afizie, - dense white snoke o~ produced alone with
ash, “Lais smale tends 0 obsecre *he fame, cnd the ash
cawses e Naic o mposition to bura vnevenly,  The use
of lexd aserate causes the sn.obs and fumes (o ke a
health hazard,

In the present favention an ovil.wor-fusl system s ueed
thet is ahinost compictely ashless wnd is comprised of a
riixtine of siamenivm porchloniie w-d stearic acid. The
amimonium rerchlorute possesses property of burn-
irg awenly, ¢ol, and with en! a «inall sniount of smoke.
As the misture, upon burrine, is practically cshlece, al
the heat forpisd s worling Load, 0t by, as i is no
resdne LI belind to absorb wid SN beat, all the hest
is dissipaied out of the nusde of the are 1o increase the
candicrewer cwrput arld the oo emission. 1a order
tu provede @ blae el wosmadl 2 sunt of coprer dust is
anled o tie mixtute of amme o perchlorate and
steatic el

Itis the refor a peneral oblct < 7 the prewent invention
10 provkde anoimproved signol G ‘or miitay opera-
onis,

Anatber of ot ef the present i.ontion i to provide a
siphel flare o vipesit an which, sonen burncw, i5 ashloss
and emits o the, Tume,

(hher objer sad edvontares of e presont intestion
vill Lo roadiy gppreciated as the wame booomes beter
uirdeiudned by coforeace o the folloaarg detaiied desorip-
tion,

dnonean Cenvdog 2 flure acesrd'me to Uie teahings of
the prosent e tion, stearic acid © ed Jareflin are melic
tneciper By Leating at a temperatesr of sbout Y9 deprees
Cound copner dust o then added wid rined therewith,
The ane!t s ien eooled and scivonad and thea mins
with 1o amnoiinn peichlorate. € isfuctoy U ces have
been madz oy vaag etvoen ot @70- 80 pereept, by
weight, of amman um percilorate Letween about »-12
perecitt, by weiont, of stearic acidl. between about
poreent, by weizhbo of parafling und bs tween sbeut 8-12
peraent, by weizhe, of coppre dust. The parallie. is used
to desersitize iz mistive 1o impact.
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Wwitiic the above-lisied ranpe of ingredients, when
mined, result in satisfactory flares, the following was
found to be the optimum formula:

Ammonium perchlo. ate
Stenmie Atk Lo e eeea
Parafin . __.__ —memcammm————

Various test flares were manufactured using the above-
Listed optimin! formula with the compaesition being
pressed at o pressure of abeut MO0 pad. A three-quarter
inch diameter flate bumed ac o raie of 20 seconds per
inch,  The iznition temperative was found (o be about
250 deprees C.oand the fluves were relatively insensitive
1o bath o clecrosiatic charge and 10 impact,  As 1o
electrestatic sensitivity, a charge of 4250 valts at a ca-
pacitaate of 0.2 pfd. was applied to a tey finte und no
fire reselted.

In order (o test impact sonsitiviy, a 100 ma. saniple
was pluced on an iton black and a 2 Lgo weight wos
dropped fiom vanious beiphis directly onto the sample.
When the weight was diopped from a heieht of 41 cm.,
or more, the sample would ine, A sample iv considered
to be sensitive it there s a hiing upon a diop of 20 ¢m.
or less,

Visibility tests were perfeoimed in the fieid during day-
licht and viere the subjective reports of chaervers. At
a s e of 1000 varde, ppon burni sz both dight and
the bie volor from the test aes were ~isibie. At 7 dis-
tance of 1500 yards, light was visible but color wa  not
visible.

The advantrges of un avhless and smeke'ess signal flare
composition for military use tecomes 1ead:!'s apparent.
‘FThere is no smoke to obscure the light or color of the
flate nor is there any ash {0 absorb heat, obstruct the
noz/ke thioat, or interfere wth the smonth burning rate

vithin the flare body,  Alo with in ashiew formulation
there is a fice divipation of hc. during the burning
periad and there is po eatrame heting of dee flare con-
tiiner.

Chviously nmuany modificaiions and veristions of e
pr- ont investion are possible in the light of the thove
teachings,  For example, s the color of the flate depends
upon e particttar melevior emitter vsed, it is entarely
Teasible thet sttontivin or Hithivm compornds coeld be
used instead of the copper dust when a ted coloris desited,
Sodivm compounds could be emloyed Tor o vellow color
and Larium or boron compourat, could te vmploved for
a green color. 1t s thorefore to be understood, that
within the scope of the appended claims, the invention
may be oracticed otherwise than as specifically described.

Whit s chiimud is:

1. A comuimuable pyrotechuic mixture consisting of

bertween about 7070 and wbout §0%e ammonium per-

chilorate,

hotw o1 sbout 866 and ahout 129 stearie aoid,

ceiween about 1o~ and about 462 of a desensitizirg in-

crecient and

between atout 8% and abost 12% of a mo'caiar

‘ntter tor producing color,

2 A consumabic pyrotechnic mixtire as set forth in

chim 1 wherein said desensitizing ingredient i« parafin,
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3. A consumable pyn';tcchnic mizture as set forth in References Cited by the Applicant !
claim 1 wherein said molccular emittcr is copper dust. 1
4. A corsumable pyrotechnic mixture ¢onsisting of UNITED ST_ATF‘S PATENTS
about 74.27, by weight, of ammonium perchlirate 1,608,518 11/1926 Minrath.

about 1i.14¢, by weight, of stearic acid,
about 3.6% by weight, of parafiin, and
about 11,7, by weipht, of copper Just.

References Cited by the Exuminer

UNITED STATLS PATENTS
2,716,599  8/1955 Heiskeil

2,126,943 12/1955 Heiskell ...

5 2628897 271953 Vinwon.
2864311 12/1958  l.oodding.
2841441 7/1958  Hall,

2,968,542 1/1961 Brock. ]
2,984,558 571961 Rolic et al. i
0. , _ .
14 X LEON D. ROSDOL, Primary Examiner,
- 14944 B. R. PADGETT, Assistant Examiner. . {
(

e sl

230

—rs - i a1 okt *-m“—"‘J
.. e L L ke e wdade o W alln.




T T TR T N e O

United States Patent Office

3,258,373
Patented June 28, 1966

1

3,258,373
PLASTIC PYROTECHNIC COMPOSITIONS CON.
TAINING STRONTIUM PERCHLORATE AND
ACRYLIC POLYMER
Bernard E. Douda, Bloomfield, Ind., assignor to the
United States of America as represented by the Secre-

tary of the Nav
l.ﬂrz Drawing. yl"lle(l Juiy 9, 1964, Ser. No. 381,592
6 Claims. (Cl. 149--19)

The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor,

The present invention relates to plastic pyrotechnic
composilions and more particularly to plastic pyrotech-
nic composition that are pour castable and upon solidifi-
cation form pyrotechnics that are long burning.

Heretofore, one method of manufacturing pyrotechnic
articles consisted of filling a hollow tube or container
with a combustible mixture in jowder form and then
subjecting the mixture to a very high pressure. The
resutting product has a density depending upon various
conditions such as the type of mixture and the amount
and duration of the pressur~ applied. Such pyrotechnic
articles show wide variati...» in their rate of combus-
tion.

In order to overcome the disadvantages of compacted
pyrotechnic articles, recent developments in the pyro-
technic art has produced variois plastic type compounds
that can be cast or molded. One such plastic com-
pound is described in U.S. Patent 2,984,558, which issued
May 16, 1961, to Fdward Rolle and John Q. Tabor.
This patented compound is essentially a mixture of un-
saturated polyester resins to which is added a stabilizing
ingredient, oxidizers, and a fuel.

In the present invention strontium perchlorate is added
to an acrylic monomer, The portion of the strontium
perchlorate that dissolves in the acrylic monomer acts
as an activator to prepolymerize the acrylic monomer.
The undissolved strontium perchlorate remains susy ded
in so'id form in the prepolymerized acrylic monomer.
Various fuels, oxidizing agents, and coloring agents are
next added to the partially polymerized monomer, and
a catalyst is then added to facilitate complete polym-
erization,

It is therefore a general object of the present inven-
tion to provide an improved pyrotechnic material which
may be readily cast or molded.

Another object of the present invention is to provide
a pyrotechnic material which has an essentially constant
rate of burning.

A further object of the prescnt invention is to pro-
vide a long burning colored flare that can be readily
manufactured.

Other objects and advantages of the present inven-
tion will be readily appreciated as the same becomes
better understood by reference to the following descrip-
tion.

It has been found that strontium perchlorate will dis-
solve in acrylic monomers, such as the esters of acrylic
and methacrylic acids. At room temperature, about 18
parts of anhydrous strontium perchlorate will dissclve
in 100 parts of methyl methacrylate monomer. [t has
been discovered, however, that the degree of solubility
is related to the amount of moisture contained in the
oxidant. Maximum solubility occurs when about 2.2
percent of moisture is present in the oxidant. Upon
mixing the desired amount of oxidant with the acrylic
monomer, prepolymer is readily formed, accompanicd

by heat evolution. This results in an increase in vis- 7
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cosily of the mixture. This reaction occurs without the
neced of an organic catalyst, and if the process is not
regulated as to the degree of solubility and temperature,
a hard polymeric mass will be fortned. From a produc-
lion standpoint, this prepolymerization feature is an asset
for because of the increase in density and viscosity of
the monomer other insoluble ingredients will remain
suspended in the viscous blended mass without appre-
ciable settling prior to polymerization,

The strontium perchlorate acts both as an activator
and a catalyst in that small amounts of strontium per-
chlorate when added to an acrylic monomer, will shorten
the induction time normally required to polymerize the
monomer, and also the temperature required to polym-
erize the monomer is less. When the strontium per-
chlorate dissolves in the monomer, there is provided a
solution which serves both as a fuel and an oxidizing
agent.

The following examp'es are illustrative of the inven.
tion. In each of the examples, the monomer used was
methyl methacrylate that was inhibited with 25 p.p.m.
hydroquinone, however, it should be understood, of
covrse, that other esters of acrylic acid and methacrylic
acid will work equally as well.

Example 1

50 ml. of methyl mcthacrylate monomer
165 gms. of strontium perchlorate
3 drops of cumene hydroperoxide

The ratio, by weight, of monomer to strontium per-
chlorate is about 1 to 3.5. The mixture was heated in
an oven for 12 hours at a temperature of 75 degrees
C. A candle was prepared in a fish paper tube having
an inside diameter of 1.76 inches, and a two-inch candle
burned for 30 seconds. The flame was about 24 inches
high and very bright red in color. A white smoke was
produced and there was almost no ash,

Example 11

45 ml. of methyl methacrylate monomer

35 gms. of strontium perchiorate

30 gms. of magnesium (atomized)

45 gms. of anhydrous strontium oxalate

10 gms. of anhydrous strontium chloride

Y4 drop of Lupersol DDM (a solution of 60% methyl.
cthvlketone peroxide in dimethylphthalate)

The ratio, by weight, of monomer to strontium per-
chlorate is 1 to 0.83. The mixture was heated in an
oven for 24 hours at a temperature of 75 degrees C,
A candle was prepared as in Example 1. and the burn-
ing time was 95 seconds. The flame was about 12 inches
high and very bright red in color. The magnesium was
used as a fuel; the strontium chloride as a coloring agent;
and the strontium oxalate as a coloring agent and burn-
ing time regulator.

Example 111
50 ml. of methyl methacrylate monomer
50 gins. of strontium perchlorate

50 gms. of magnesium (atomized)
20 drops of Lupersol DDM

The ratio, by weight, of monomer to strontium per-

3 chlorate is about 1 to 1.08. The mixture was heated

in an oven for 24 hours at a temperature of 75 degrees
C. A candle was prepared as in Example I, and the
burning time was 60 seconds. The flame was between
12 and 18 inches high and was a very bright red. A
white smoke was produced.




W

COTTe T

LU

Diadadet: b idiRanb iR

3,208,373
3 4
Example 1V Example IX
50 ml. of methyl methacrylale monomer SC b of methyl methacrylale monomer
50 gms, of strontinm perchlorate SO gma. of strontium perchloate
50 gms. of magnesium {atomized) 5 25 gms. of magnesium tatomized)

30 gms. of strontium carbonate
6 drops of Lupersol DDM

The ratio, by weight, of monomer ‘o strantium per-
chlorate was about ! 10 1.08, The mixture was heated
in an over for 24 hours at a temperature of 735 degrees
C. A candle was pi jared as in Example 1 and the
burning lime was 33 seconds. The flame was bhetween
12 and 18 inches high and was a very bright red. A
white smoke was produced.

Example V

50 ml. of methyl methacrylute monomer
10 gms. of strontium perchlorate

50 gms. of magnesium (atomized)

40 gms. of strontium nitrate

30 drops of Lupersol DDM

The ratio, by weight, of monomer to strontium per-
chlorate was about | to 0.21. The mixture was heated
in an oven for 24 hours at a temperature of 75 degrees C.
A candle was prepared as in Example I, and the burning
time was 22 seconds. The flame was between 12 and 18
inches high and was a very bright red. A white smoke
was produced.

Exampte VI

47 inl. of methyl methacrylate monomer
75 gms. of strontium ~erchlorate

30 gms. of magnesiuii (atomized)

15 gm: of aluminum (atomized)

3 drops of Lupersol DDM

The ratio, by weight, of monomer to strontium per-
chlorate was about 1 to 1.7. The mixture was heated in
an oven for 24 hours at a temperature of S5 degrees C.
A candle wa: orepared as in Example I and the burning
time was 125 seconds, ‘The flame was about i2 inches
high and was . very bright red. A white smoke was
produced.

Exampie Vil

9 ml. of methyl mcihacrylate moromer
¥1.7 gms. of strontium perchlorate

§$2.3 gms. of magnesium {atomized)

3 crops Lupersol DDM

Tlie 1atio, by weight, of monomer to strontium per-
chiorate was about 1 to 1.79. The mixture was heated
in a:- oven for 24 hours at a temperature of §5 degrees
C. A cundle was prepared as 10 Exaniple § and the burn-
ing time wa> 110 seconds. The flame was about 12 inches
high and was a very bright red. A white smoke was
produced.

Example VIl

28 ml. of methyl methacrylate monomer
14 ml, of styrene monomer

90 gms. ot strontium perchlorate

5 gms. of magnesium (atomizsd)

30 gins. of glycine

3 droos of cumene hydroperoxide

The mixtiire was heated in an oven for 17 hours at a
temperaturc of 75 degrees C. A candle was prepared as
in Exampie I, and the burning time was 155 seconds. A
red flame between 6 and 8 inches high was produced and
white smoke was produced. The addition of the styrene
monomer greatly increases the pot life of the mixture.
Glycine is particularly well suited for use as a pyrotechnic
fuel as glycine does not interfere with the production of
the colored Rame and also as only a minimum amount
of oxygen is needed to oxidize the glycine.
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4% gms, of sulfur
10 gms, of anhydrous strontium chloride
2 drops of cumene hydropeioxide

The mixture was heated in an oven for 20 hours at 78
degrees C. A candle was made as in Example 1 and the
burning time was 7 minutes,

As ¢2n be seen from the foregoing examples, composi-
tions with a high magnesiaum content burn relatively rapid
and arc very hot. The addition of sulfur to the mixture
increases the burning time, as demonstrated by Example
IX. Sulfur is best used in a range of 0.25-0.75 part of
sulfur per one part of monomer.

While the foregoing examples list methyl methacrylate
as the monomer which is polymerized, strontinm per-
chlorate mixes cqually as well when mixed in solution
with acrylic acid, mcthacrylic acid and esters of acrylic
acid and methacrylic acid, such as methyl acrylate and
cthyl acrylate. Also, while the examples listed above
were catalyzed with cither cumene hydroperoxide or
Lupersol DDM there are many more commonly known
catalysts that promote polymerization of acrylic mono-
mers.  Included among the known ¢atalysts are diacyl
peroxides, ketone peroxides, alkyl hyd-operoxides, alkyl
peresters, and alkyl acid peresters.  Various effects ¢an
be obtained by the use of different catalysts and alvo com-
bination of catalysts can produce effects not readily avail-
able with any single catalyst.

In preparation, the acrvlic monomer is normally first
mixed with the strontium perchlorate and that portion of
strontium perchlorate which. dissolves in the monomer
causes the monomer to partially polymerize. A portion
of the strontium perchlorate will dissolve in the acryliv
monpomer and, it room temperature, about 18 parts of
anhydrous strontium perchlorate will dissulve in 100 parts
of «rylic monomer, ‘The pariial polymerization of the
monomer causes an increase in the viscosity of the mix-
ture and the fuel and other ingredients are then added.
The increascd viscosity of the mixture prevents the fucl
and other undissolved ingredients from settling and con-
sequently, 4 more homogenous product is produced,
Pyrotechnic candles that provide adequate c¢andlepower
when burr:d, and also, that have a long burning time,
have been prepared by maintaining a ratio of between |
and 3.3 parts, by weight, of strontium perchlorate to one
part, by weight, of acrylic monomer.

The ratio of fuel to monomer is also critical for mili-
tary applications in that too small an amount of {uel will
result in low average candlepower, while too large un
amount of fucl will cause very rapid burning and con-
sequently, too short a burning time. IFor onc red lare,
for example, & military specilication requires & minimum
average candiepower of 20,000 ang a minimum burning
ume of 23 seconds. In ordet to mcet both of these re-
quircments, the rat'o of fuel 10 monomer should be be-
tween about 0.2 and 2.0 parts of fuel to one part of
acrylic monomer.

Obviously many medifications and variations of the
present invention are posaible in the light of the above
teachings. It s therefore to be understood, that within
the scope of the appended claims, the invention may be
practiced otherwisc than as specifically described.

What is claimed is:

1. A consumable pyrotechnic composition comprising:

one part, by weight, of an acrylic polymer, and

between one and 3.3 parts, by weight, of strontium
perchlorate.

2. A consumable pviotechnic composition as set fortn
in ¢claim 1 having uniformly dispersed therein in a finely
divided form between 0.2 and 2.0 parts, by weight, of
magacsium.
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)} A consumable pyrotechnic composition as set forth
in cluim L having uniformly dispersed therein in a finely
divided form between 0.2 and 2.0 parts, by weight, of
Aluminum.

4. A consumable pyrotechaic composition as set forth
in claim 1 having uniformly dispersed therein in a finely
divided form between 0.2 and 2.0 parts, by weight, of
magnesium and between 0.25 and 0.75 part, by weight,
of sulfur,

; ) 8. A consumable pyrotechnic composition as set forth
i in claiim 1 having uniformly dispersed thercin in a finely
divided form belween 0.2 and 2.0 parts, by weight, of
magnesium and between 0.25 and 0.75 pa.(, by weight,
. of glycine.

¢ 6. A consumable pyrotechnic composition comprising:
one part, by weight, of polymer consisting of two-third-

methyl methacrylate and one-third . yrene,
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6
between one and V3 parts, by weight, of sttontiny
perchloiate, and
between 0.2 and 2 0 paits, by weight, of a fuel selected
from the group consiving of aluminum and nag-
) nesium, :
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SUBMARINE SIGNAL FUZE

Stanley M. Fasig, Bloomington, Jod., and Glenn C. John-

son, Hyattsville, Md., assiznors to the United States of

America, as representcd by the Sccretsry of the Navy

Filed Feh, 10, 1854, Ser. No. 343,901
1 Cialm. (CL 102--7)
(Granted caodcer Title 35, US. Code (1952), sec. 265)

The invention described bherein may be manufaitured
and used by or for the Government of the United Siatas
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor.

‘The present invention relates 10 a submarine signal-
ling device and more particularly to a signalling de-
vice containing a pyrateshnic compesition and which i
liunched from a submerged sutmarine.

Submarines have used pyrotechnic signals as a means
of providing a muark on the ocean surface in order to
show the relative position of the submarine to surfece
ships. Herctofore, most signal devices have bLcen pro-
vided with a fixed time delay which permits the signal
to 'rise to the surface before the pyrotechnic is ignited.
However with the advent of nuclear submarines, which
cun operate fasicr and at greater depths, the fixed time
delay device is no longer adequate as the submarine may
truve) a great distance between the time of launch and
the time of ignition of the pyrotechnic device.

In order to overcome the disadvantages of the fixed
time delay tyne Jevice, devices hiavs been rrovided that op-
crate by pressure and zre astuzted upen reazhing a preda-
termined d:=pth. One such devize is thown in Uniid
States Patent 3,048,112 which issued Auaust 7, 1962, to
Buaker et al, This pateat shows an arming snd firing mech-

ani-m which opcrates through progressive tteps and is ase

teated by changing pressere of the waier madivm throush
which il is launched. A relatively hich hydraulic pres:ure
is first uszd to alizn a portion of a finne pin and then a low
pressure is used to actuate anotber portion of the firing pin
which then strikes that portion which was placed in align-
ment. While this patent does provide the desired func-
tion, that is, the pyrotechnic is ignited upon the signal
fuze reaching the surface, mevertheless the complicated
mechanism is expensive to build and the compliczted
mechanism can result in malfunciicning.

The present invantion functionally sperates similar to
the Baker et al. device in that the pyrotechnic composi-
tion is not ignited until the signal reaches the surface of
the water. A sea water batiery is provided and, upon the
signal reaching the surface, a valve permits the battery
compartment to be flooded and tha sea water, acling as an
clecirolyte, energizes the battery plates. Various safety
devices are provided to insure that the pyrotechnic com-
position is not ignited prior to the signal rcaching the
surface,

It is therefore, a general object of the present invention
to provide an improved submarine signal fuze that can be
Jaunched from various depths but will not be ignited uatil
the signal fuze reach:s the surface.

Another_object of the present invention is to provide
a submarine signul fuze that is actuated upon a compart-
ment being flooded whercupon sea water energizes a
battery.

Other objects and advantages of the present invention
will e readily appreciated as the same becomes better
understood by rcference to the following detailed de-
scription when considered in conreclion with the ac-
companying drawings wherein:

FIGURE 1 js a top plan view showing a preferred em-
bodiment of the present invention;

FIGURE 2 is a partial sectional view of a signal fuze
showing the fuse in a lausluag tube;
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FIGURE 3 is a partial sectional view similar to FIG-
URE 2 orly showing tne signal having left the launching
tube and being in an armed condition;

FIGURE 4 is a view similar to FIGURE 3 only show-
ing the valve removed and the battery compartment filled
with sea water;

FIGURE 5 is a diagrammatic iew of a wiring dia-
gram;

FIGURE 6 is a partial sectional view of an alternzte
nose plug assembly; and

FIGURE 7 is a sectional view taken on line 7—7 of
FIGURE 2.

Referring now to the drawings and particularly to
FIGURES 1 and 2, there is thown a submarine signal
fuze 11 consisting of a projectile shell 12 and a fuze body
13. Shell 12 is attached o fuze body astambly 15 as by
crimping, or the two units 12 and 13 may be threadediy
attached, as shown in United States Patent 3,048,111,
Shell 12 contains a pyrotechnic composition 14 in the
end that s witneked (o fuze Lody 13 ond an aperiure 15 is
provided on the opposite end of shell 12 to permit the
escape of the products ¢f combustion when pyrotechnic
composition 14 is ignited. By way of example, a black
smoke composition might be comprised of fiftren parts
by weight of magnesium, 22 parts by weight of anthra.
cene, and 63 parts by weight of heaachloroethane. Red,
yellow, green, and othir colored smoke compositions,
well-known in the art, might also be employed as the
pyro.echnic composition 14. A nose plug assembly 16,
which consists of a nose plug 17 and spring means 18, is
provided to seal shell 12 during its travel through the
water. A pair of electric squibs 29 and 29 are provided
near the top surface of the pyrot:chnic composition 14,
and a first fire composition 21 is provided around these
squibs to fucilitate ignition. By way of example, a first
fire composition might be comprised of six parts by
weight of lead-peroxide, eizht parts by weight of silicon
powder, and six parts by weight « { cupric oxide. Wires
22 connect squibs 19 and 29 to . sea water battery 23
throuch mcans of connectors 39 and a shunling switch
assembly 25. By way of example, battzry 23 might be
of a single cell construction with the negative plate being
of mugnessium and the positive plate being comprised of
a film of silver chloride on a silver plate. Fuze body 13
which contiins the sea water battery 23 is provided with
an aperture 24 which is maintained closed during travel
throuch the water by means of 2 valve assembly 26.

Valve assembly 26 consists of a valve 27, zn outer
sprirg 28, un inner valve spring 3%, an O™ ring 39, and
a spring retainer 31, Spring retainer 31 is attached to
a chuinfered portion of aperiure 24 znd the stem of
valve 27 protrudes through retainer 31, The inner vaive
spring 29 is retained by retainer 31 and tends to bias valve
27 outwardly so that aperture 24 will be op2n.  However.
as will be erplained later, valve 27 is mzintained seated
at favach, and after launch, the sea pressure acting ugainst
the valve head maintains the aperture 24 closed unti! the
force excried by spring 29 exceeds the force of thz sea.
“O" ring 30 is provided to facilitate a water-tight scal
betwean the valve head and its seat,

A guide assembly 32 is provided on the outside of ths
fuze body 13 and consists of a latch 33 that is rolatably
supported hy a shaft 34, A spring 35 is provided to heep
latch 33 biascd in a forward position. A guide shoe 3§
is also rctatably supported on shaft 34 and when guide
shoe 26 is in its down or closed position, it maintains the
valve asrembly 26 in a position such thut no watgr can
enter through aperture 24 into the inner chamber of the
fuze body 13, A wire 37 is connected to latch 33 and
passes through a hole in guide shoc 36 and into the shunt
assembly 25 in order to keep guide shoe 36 in a locked
position. A safcty pin 40 is provided through shaft 34
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and through boss 38 on fusc body 13 in order (o prevent
any rotation of latch 33 prior to the time that the signal
fure is placed in launching tube 41.

As best shown in FIGURES 2 and 7 of the drawings,
launching tube 41 is provided with an cnlarged portion 42
that has a narrow slot 43 and a broad slot 44 therein.
When signal fuze 11 is placed within launching tube 41,
latch 33 extends into the narrow slot 43 and guide shoe 36
extends into broad slot 44. Thus it can be seen that
signal fuze 11 is gaided during its travel through lawnch-
ing tubc 41. Broad slot 44 is continuous throughout
the leneth of launcking tube 41, however the narrow siot
43 stops short of the outer end of the faunching tube to
provide an cnd portion 45. As latch 33 strites end
portion 45, the force of spring 35 will be overcome znd
latch 33 will be rotated about shaft 34 to armasignal
fuzc 11, .

Shunt assembly 25 is provided to short the sea water
battery 23 prior to the desired time of igniting the pyro-

technic composition 14, A shorting disc 46 is provided 2

on the cnd of a spring biased shaft 47 und when guide
shoe 36 is latched by wire 37 guide shoe 36 maintains
the shorting disc 45 in contact with a pair of screws 48
cnd 49 throush which battery 23 is cornected and thus disc
46 shorts the batiery 23 as long as guide shoe 36 remains
latched by wire 37,

Operation

In coperation the sibmarine signal fuze 11 is placed in
the launching tube 41 which consists basically of a tube
that extends through ihe hull of a submarine. Once signal
fuze 11 has entered the launching tube, the safety pin 40
can be removed howeser launch.ng tube 41 will prevent
the guide shoe from rivoting vpwardly and thus aper-
ture 24 will remain ciosed by valve 27, and battery 23
will temain shorted by disc 46. By way of example,
the submarine signal fuze 11 may be expelled by a com-
pulsion firing mcthod in which a quantity of high pres-
sure air is released to the inside of launching tube 41
which drives the signal fuze 11 out the outer end of
launching tube 41. As submarine signal fuze 11 reachss
the outer end of the launching tube, latch 33 will strike
cnd portion 45 which will cause laich 33 to be pivoted
about shaft 34. As best seen in FIGURE 3 o1 the draw-
ings, this rotation of latch 33 cavses wire 37 to be with-
drawn from the hole in shunt assembly 25 and guide
shoe 36 is then free to be pivoted about shaft 34. Ths
outer spring 28 of valve assembly 26 biases guide shoe
36 outwardly and then the shaft of the shunting assembly
is free to be moved upward by its spring, and shorting
disc 42 is discngaccd from screws 48 and 49. Battery
23 is now no longer shorted. Also the inner spring 29
of valve assembly 26 tends to push valve 27 outwardly,
howcver, the pressure of the :rea watar against valve 27
will keep valve 27 scated to close aperture 24 until the
force of spring 29 excecds the force of the sea pressure.
At this time the submarire signal fuze 11 will be at or near
to the surface of the watet and will be in a position for
ignition,  As valve 27 is capelled from its scat by spring
29, sea waler entcrs the inner compartinent of the fuze
body 13 and the sea witer acts as an clectrolyte to encrgize
the plutes of battery 23. The power from the sea water
battery will thea ignite or explode the squibs 19 and 20
to ignile the pyrotechnic composition 14, The products
of combuttion from the pyrotechnic composition 14 will
increase the pressure within shell 12 until the force of
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spring 18 of the nose plug assembly 16 is excecded where
upon nose plug assembly 16 will be ejected from shell 12
and the smoke from the pyrotechnic composition will
then be emitted throuch aperture 15.

In FIGURE 6 of the drawings there is shown an alier-
nate design for a nosc plug assembly. A pin 5t is pro-
vided to mzintain the noss plug 17 in position until the
products of combustion from the pyrotcchnic composi-
tion 14 arc great enough to cause pin 51 to shear. When
this happeas, the rose plug assembly will then be cjected
and th: products of combustion can then pass through
aperture 15.

Obviously many modifications and variations of the
present invention are possible in the licht of the above
teachings. N is thercfore to be understood that within
the scops of the appended claim, the -invention may be
practiced otherwise than as specificially described.

Wkat is claimead is:

A submarine signalling device adapted (o be launched
in.a_ body of sea weter bzacaih the suitace therzof com-
prising;

a fuze body having an inner chamber therein,

a projectile shell attached to said fuze body and coa-

taining a pyrotechnic composition therein,

a pair of clectiical quibs adjzcent said pyrotechnic com-
position for igniting said pyrotzchnic compoesition
when seid squibs are cnergized,

a sea wuter battery positioncd in said inner chamber
of said fuze body and ~onnected through first and
second terminals to said squibs,

velve means in said fuze body normally sexling said
inner chambar of said fuze body from said hody of
sca water, :

a shaft slidably attached to szid fuze body and having
a shorting disc engageabls with said first and second
terminals,

means connected to said shaft normeally biasing said
shoriing disc away from szid first and second ter-
minals,

a guide shoe assembly pivotally connccted on the out-
side of said fuze body engaging said valve meas
and s2id shoft thereby locking said valve means in
a clo:»d position and maintaining said shosiing dise
in cngagement with said first and second terminals
until said signalling device is launched in a body of
sea water, and

means operatively connected to said valve means for
actuating said valve means when the pressure applied
to said valve means by said body of water has been
reduced to a predetermined value thercby permit-
tinz the entrance of seca walter inte said inner cham-
ber whereby said sea water serves as an electrolyte
for said battery.
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SUBMARINE SIGNAL FUZE

Staley M. Fasig, Bleomingtoo, Ind.. and Gleun C. Jobn.

son, 1lyastsyvitle, Md., assignors to the United States of

America as represented by the Scoretary of the Navy

Filed Feb. 18, 19é4, Scr. No. 24),903
1 Claim. (Cl 103-—-")
(Granted under Title 35, US. Code (1952), sec. 266)

The invention described herein c:ay be manufactured
and used by or for the Governmern: of the United States
of America for governmental purposes without the pay-
ment of any royalies thereon o1 taerzfor.

The present invention relates to a subriarine siznalling
device 20d more particularly to a <:1nalling device con-
taining a pyrotechnic composition 223 which is lannched
from 2 submerged submarine wher. . pon the pyrctechric
composition is ignited when the sizz:lling device reaches
the surface.

Submarines have used pyrotechni: signals as a means
of providing 4 mark on the ocean su:iz2ce in order to show
the relative position of the submzrine to surface ships.
Heretofore, most signal devices havz been provided with
a fixed time delay which permits the signz) to rice to the
surface before the pyrotechnic is iznited. RHowever with
the advent of nuclear submarine<. which can operate
faster and at greater depths, the fa:d time delay device
is no longer adequatc as the submarnine may travel a great
distance between the time of liur:a and the time of ig-
nition of the pyrotechnic device.

In order to overcome the disadvar:ages of the fixed time
delay type device, devices have been provided that operate
by pressurc and are actuated uvpoz reuching a predeler-
mined depth. One such device is sSown in United States
Patent 3,048,111 which issued August 7, 1962 to Baker
et al. This patent shows an arminz und firing mechanism
which opesrates through progressive <ieps and is actuated
by changinp pressure of the water r-=dium through which
it is launched. A relatively hizh Hvdraulic pressure is
first used to alicn a portion of a Z:ing pin 2nd then a
Jow pressure is used to actuate arnother portion of the
firing pin which then strikes thz: portion which was
placed in alignmnent.

While this patent does provids :hec desired function,
that is, the pyrotechnic is ignited cpon the signal fuze
reaching the surfuce, nevertheless 12 complicated mecha-
nism is expaasive to build and th: complicated mecha-
nism can result in malfunctioning.

The present invention functiona.. - operates similar to
the Baler ct al. device in that th: ryrotechnic composi-
tion is nat ignited until the signu! ::.ches the surface of
the water. A sea water batleiy is ; -ovided and, upon the
signal reaching the surfice, the b.- 2=y s ejected into the
sea and the water, acling as an el:>rolyte, energizes the
batlery plates.  Various safety dz.ices are provided to
insure that the pyrotechnic comr.>sition is not ignited
rrior 1o the signal reaching the surface.

It is therefore, a general objact ©f the present invention
to provide un improved submarine < rnal fuze that can be
launched from various depths but w.:l not be ignited until
the sipnal fuze reaches the surface.

Another object of the present invention is to provide a
submarine signal fuze that is actiated upon a battery
being ejected into the sea whereupen sea water energizes
the battery.

Other objccts and advantages of ihe present invention
will be readily apprecialcd as the same becomes better
understood by rcference to the folla aing detailed descrip-
tion when considered in connection with the accompany-
jog drawings wherein:

FIGURE 1 is a side view showing a preferred embodi-
ment of the present invention;
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FIGURE 2 is a partial sectional view of a sigonal fuze
showing the fuze in a lauaching tube;

FIGURE 3 is a sectional view taken on line 3—3 of
FIGURE 2;

FIGURE 4 is an enlarged sectional view taken on line
4—4 of FIGURE 1;

FIGURE 5 is a partial sectional view similiar to FIG-
URE 2 only showing the signal having left the launching
tube and being in an armed condition;

FIGURE 6 is a partial sectional view showing the
battery ejecled into the sea;

FIGURE 7 is a diagrammatic view of a wiring dia-
gram; and

FIGURE 8 is a perspective v w showing & battery.

Referring now 10 the draw.n-s and particilarly to
FIGURES 1 and 2, thecre is she ' a submariue signal
faze 11 consisting of & projectils «ii.™ 12 and a fuze body
13, Shell 12 is attached to fuze bouv assembly 13 as by
crimping, or the two u. its 12 and 13 may be thieadediy
attached, 2s shown in United States “atent 3,048,111,
Shell 12 contains a pyrotechnic composit.on 14 in the end
that is attacked to fuze body 13 and an aperture 15 is
provided on the oprosite end of shell 12 10 permit the
escape of the products of combustion ‘¥hen pyrotechnic
cumposition 14 is ignited. By way of exampie, a black
smohs composition might be comprised of fifteen parts
by wcight of mugnesium, 22 parts by weight of anthra-
cene, and 63 parts by weizht of hexachloroethane. Red,
yellow, grecn, and other coloced sinoke compositions,
weli-known in the art, might also be employed as the py-
rotechnic composition 14. A nose plug assembly i6,
which consists of a nose plug 17 and spring mieans 18, is
provided to seal shell 12 during its travel through the
water. A pair of electric squibs 19 and 20 are provided
ncar the top surface of the pyrotechnic compositicn 14,
and a first fire composition 21 is provided around these
squibs to facilitate igaition. By way of example, a first
fire composition migzht be comprised of six parts by weight
of lead peroxide, eight parts by weight of silicon powder,
and six parts by weight of cupric oxide. Wires 22 con-
nect squibs 19 and 20 to the lead wires of a sea water
battery assembly 23 through connectors 24.

By way of example, battery assembly 23 might be corn-
priscd of two positive plates 25 and a negstive plate 28,
with the plates being separaied by a spacer 27, as best
shown in FIGURE 8 of thc drawings. The ncgative
plate 26 might be of magnesium, the positive plates cf
silver that have a fiim of silver chloride thereon, and the
spacer might be of plastic, such as polyvinylchloride.
The buttery Iead wires 29 arc preferably spot welded to
the battery plates and then the poilions that are welded
are covered by a heavy cout of cement, sich as Pliobond
which is a proprietury pioduct of Goodyear Tire and
Rubber Co., Inc., Akror, Ghio.

Fuze body 13 is provided with an inner chamber 31 and
an opening 32 is provided therein. A valve 33 seats in
opening 32 and an O ring 34 is positioned on valve 33 (o
provide 2 waterticht seal. A stem 38 is attached to
valve 33 and this stem protrides within the inner chamber
31, and battery assembly 23 is wrapped around and se-
cured to valve stem 35. Wires 22 that connect battery
assembly 23 to squibs 19 and 20 are arranged in reverse
folds 36 so that the battery a<sembly cun be ejected into
the sea. A tripping lever 37 is pivotally connected to fuze
body 13 by means of pin 38 and when lever 37 is locked
to fuze body 18, lever 37 will retain valve 33 tightly in
opening 32 so that the inner chamber 31 is sealed.

Referring now to FIGURE 4 of the drawings, there is
shown a locking pin 39 that engages lever 37 to prevent
rotztion of lever 37 about pin 38. Locking pin 39, which
s provided with a head 40, is positioned in bore 41 and
spring 42 will tend to bias locking pin 39 away from and
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out of engagement with lever 37. A wafely pin 43 is
provided to prevent movement of locking pin 39 until it
is desired to launch the signal fize. A detent 44 is pro-
vided in bore 43 to engage lever 37 in order to relain
Jever 37 until it is actuated. By way of example, detent
43 might be a threaded spring plunger manufactured by
Vlier Enginecring Corporation, Los Angeles, California,
and bore 45 would be threaded. A pin 46 is positioned
transverse through bore 41 10 prevent locking pin 29 from
lcaving bore 41 in the event that it is desired to relock
lever 37 after satety pin 43 has been removed,

Valve 33, which is preferably made of aun insvlating
materi:! stch as nylon, is provided with three shorting
sods 47, 48,‘69 that each extend through both ends of
valve 33. A'shorting spring 51 is attached, as by riveting,
to lever 37 and when lever 37 is in a locked position, as
shown in FIGURE 4 of the drawints, shorting spring
§1 engapes each of the shorting rods 47, 48, and 19. As
shewn in FIGURES 2 and 7 of the drawings, the leads
of battery 23 are connected to squibs 19 and 20 through
shortina rods 47, 48, and 49, 2nd when spring 51 is in
contact with rods 47, 48, and 49, battery 23 will be shorled.

Operation

In operation, the submarine signal fuze 11 is placed in
a launcking tube 52 which consists basically of a tube
that extends through the hull of a submarine. Lavnching
tube 52 is provided with an enlarged portion 53 thot hias
a narrow slot 54 and « broad slot §5 therein. \When sig-
nal fuze 11 is placed within launching tube 52, lever 37
extends into the narrows slot 4 and boss 56 on fuze body
13 extends into and is puided by broad slot §5. RBroad
slot 85 is continvous throughout the length of launching
tube 52, but narrow siot 54 stops short of the outer end
of launching tube 52 to provide an end portion 57.

Immediately prior to placing signal fuze 11 into the
launching tube, safety pin 43 is removed from fuze body
13 and spring 42 moves locking pin 39 out of engagzment
with Tever 37, However, lever 37 is maintained in a sta-
tionary position due to detent 44 which is engaged with
fever 37. By way of exanple, signal fuze 11 may be
expzlied by a compulsion firing method in which a quan-
tity of high pressure air is released to the inside of
launching tube 41 which drives signal fuze 11 out the
outer end of launching tubc 41. As submarine signal fuze
11 reaches the outer end of the launching tube, lever
37 suikes end portion 57 which will cause lever 37 to
be rotzted zbout shaft 38, As shorting spring 51 is at-
tached to lever 37, rotation of lever 37 causes spring
§1 to pivot away from shorting rods 47, 48, and 49, and
thus battery 23 is no longer shorted.

Spring 58, which surrounds battery 23, tends to push
valve 33 outwardly, however, the pressure of the sea wa-
ter against valve 33 will keep valve 33 seated 1o close
opening 32 until the force of spring 58 exceeds the force
of the sea pressure. At this time the submarine signal
fuze 11 will be at or ncar to the surface of the water
and will be in a position for ignition. As valve 33 is
expclied from its seat by the force of spring 58 into the

sca, battery 23 is also pulled into the sea, as battery 13 60

is attached to stem 35 of valve 33, and the sea water
acls as an electrolyte to encrpize battery 23. The power
from battery 23 will, in turn, ignite or explode squibs

(2]
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19 and 20 to ipnile the pyrotechnic composition 14, The
products of cambustion from the pyrotechnic composi-
tion 14 will increase the pressure within shell 12 unti)
the force of spring 18 of the rose plug assembly 16 is
cxceeded whereupon nose plug assembly 16 will be
cjected from shell 12 and the smoke from the pyrotechnic
composition will then be emitted through aperture 18.

It can thus be scen that the present invention provides
an improved submarine signal fuze that can be launched
from various depths and upon reaching the surface of the
wulst a battery is ejected into the waier whereupon it is
energired to ignite a pyrotechnic ccimposition within the
signal fuze,

Obviously many modifications and variations of the
present invention are possible in the light of ths above
tezchings. It is werefore to be understood that within
the scope of the appnded claim, the invention may be
practiced otherwise than as specifically described.

What is claimed is:

A submarine signaling device adapted to be launched
in_a' body of sea waler beneath the surfuce thereof com-
prising:

a fuze body having an inner chamber therein,

an opening in one cnd of said fuze body communicating
with said inner chamber,

a valve of insulating matcrial positionable in said open-
ing for scaling said inncr chamber from said body
of sea water,

a plurality of rods of conducting material extending
through said valve,

a projectile shell attiched to said fuze body and con-
taining a pyrotechnic compositicn therein,

at [xast one squib adjacent scid pyrotechnic composi-
tion for igniting said pyrotechnic composition,

a sca water battery attached to said valve and position-
able within said inner chamber and electricully con-
nected to said squib and sxid plurality of rods,

4 lever pivotally connected on the outside of said fuze
body for maintaining said valve mens in a closed
position until said signaling device i. launched in a
body of sca water,

spring means of conducting material attached to said
lever and engageable with said plurality of rods for
shorting said s2a water battery until said signaling
device is Jaunched,

and spring means within said inner chamber for eject-
ing said valve means and said battery into said body
of water when the pressure applied to said valve

* means by said body of water has been reduced to
a piedctermined value.
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EMERGENCY SIGNALING DEVICE

Glean C. Johasom. Hyattsville, Md., astignor to the

Usited States of Americs as resresented by (he Secre-

tary of the Nawy

Filed \\'n) 3, 1963, Ler. No. 177.’63
‘lm. (CL 11612
(Granted -ldu “Tle 38, US. Code (1952). scc. 266)

The inveniion described hercin may be manufactured
and used by or for the Government of the Uniled States
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor,

The present invention relates to an emergency signaling
device 20d more patticularly to a smoke, signal, or il-
luminating flare for use by an aircraft pilot in a distress
situation.

Emercency life rafts and many crewmen of tircraft
are provided wilh signaling devices for use in emer-
gency situations. A good e.nergency sicnal should be
compact, be safe to handle and store, and also should be
easily ignited as a person who has nced for .uch a device
may be injurcd or handicapped. In additivn, it is desire
able that the signal provide smoke for us: in daylight and
provide iicht for use at night.

Heretciore known signaling devices tave had several
inherent disadvantages. One main discdvantage is that
the signals could not be easily operated. varticularly by
persons wko may have sustained injuries in making emer-
gency lorndings. Also the combination smoke and flare
signals were not readily identified in darkness.

The present invention provides a small, compact, signal-
ing device that can reudily be activated b, using only one
band. A pair of similar rectangular-shaped comtainers
are pivoiall'y conmected topether at one end with one
containz: holding a smoke-producing composition and the
other coniainer holding a2 flare composition. A torsion
spring is provided to maintain the containers in a side
to side relztionship. Each unit is initiated by a priter
which is fired by a striker assembly similir to that used
on 3 hand grerade, The striker assemblies are eack main-
tained in a cocked position by a cover that is slidably
attached to the container. The covers, which are of
different configuration in order to iv+ntify the particular
compositions, are held together by & release botto:y that
is spring-biased against a pair of lo king pins.

When it is dasired to ignite one «f the compositions,
the rele2ss button i= first pushed do'.nwardly and then
outward!y to disengage the locking pins. The torsion
spring will then cause a relutive rotation of one hundred-
cighty d=grees so that the twe units will then be in an
end to end rclationship. The unit to be activated is then
iCentific? v the confipuration »f the - aver, and the cover
is then removed by pushing the cover si.'eways, r=lative
to the container. As the cover becomes disengaged, the
striker cs.embly is actuated fo ignite a primer which, n
turn, ignites the signal produciag composition. A <hort
delay of the fuze permits the operator to re-positica his
hand to ihe unit that is not beine actuated and this unit
scrves as @ handle. The rvrntechnic compositions are de-
signed tc burn from 15 to 60 seconds,

It is therefore a gencral ohjec. of the present invention
to provide in improved signaling device that can b: used
either during the day or night.

Another object of the present invention is to pro- ‘e a
combination signaling device thal consists of 1 smoke
unit aad a flare unit.

Still another object of the present invention is to pro-
vide a signaling device that can be operated by using
only one hand.

A further object of the present jnvention is to provide
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a combination signaling device having a smoke unit and
a fBlare unit with one of said units serving as a handle
while the other unit is burning.

Onher objects and advantages of the present invention
will be readily appreciated as the same becomes betier
understood by refevence to the following detailed descrip-
tion when considered in connection with the accompeny-
ing drawings whcmn

FIGURE 1 is a front visw of a signaling device show-
ing a smoke container and a flare container in a locked
side to side position;

FIGURE 2 is nn enlarged sectional view taken on line
2—2 of FIGURE 1I;

FIGURE 3 is an enlarged top view of the signaling
device shown in FIGURE. 1 of the drawings;

FIGURE: 4 is a scctional view taken on line 4—4 of
FIGURE 3;

FIGURE S is a frout viev’ of a signuling device show-
ing a smokc container and & flare container in an end o
end positicn; and

FIGURE 6 is a view similar to FIGURE § of the draw-
ing only showing the smoke cover removed and the cover
partially broken away to show parts in section.

Referring now to the drawings, and paticularly o
FIGURES 1-4, ere is shown a first container 11 having
u flare composit.on therein and a second container 12
having a smeke composition therein. Containers 11 and
12 are hinged iogether by means of tabs 13 and 14 and
pin 15, Spring 135 is supported around pin 15 and tends
to bias containe,s 11 and 12 in an end to end position,
as shown in FIGURES § «nd 6 of the drawings. Con~
taincrs 11 and 12 are each provided with a pair of Jugs
17 on each side, and covers 18 and 19 are slidably en-
gazed with the respective lugs on containers 11 and 12.

Cover 18 has a plate 52 attached thereto which has
a rounded end configuration 21, that might also be painted,
o indicate that it closes a container having a flare com-
pesition, and cover 19 has a plate 51 attached thereto
which has a sloping portion 22 to indicate that it closes
a comaiaer having a smoke composition. Cover 18 is
provided with a locking pin 23 that has an enlarped di-
ameter portion and cover 19 has a similar locking pin
24 that also has an enlarged diameter portion. A release
button 25 is provided with a pair of slots 26 and 27, as
best shown in FIGURE 3 of the drawings, and the ends
of these slots re provided with a counterbore that wiil
accommodate th: enlarged diameter portions of the
locking pins 23 and 24. A spring 28 is sttached, as by
rivet 29, to the underside of release button 25 to hias re-
lease button 25 against the enlarged diameter pori-uns of
locking pins 23 and 24.

Container 11 contains a lower layer of fire clay 31 and
an upper laver of flare mixture 32. A starler pellet 33
is provided at the upper surface of flare mixture 32. The
flare mixture 32 may. for example, be comprised of the
following formulation:

Parts by weight
6

Magresium (pranulation 16) oo o ool
Strontium Nitrate < ccecceicion ccmccccicmaceaa 60
Potassium perchlorate . coacccncoa. 10
Polyvinyl chloride i eccencaacan 15
“Giisonite® (asphalt) a product of Ziepler Chemical

& Mining Corp., Great Neck, New York .._._.__ 10
Linseed Cil commmmc e cccnccceann 3

The strontium nilratg is mixed with the potassium per-
chiorate and the polyviny! chloride, and this mixture is
blended through a thirty mesh screen three times. The
Gilsonite is then rddad, and the mixture is again blended
through a thirty mesh screen three times. Next the Jin-
seen oil and magnesium are blendod 'ogether througk a
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thirty mesh swcreen and then the two blends are added to-
geter and blended through a thirty mesh screen four
times. The rcsulting Rare mixture is tbea compressed into
conlainer 11k,

The starter pellet, by way of example, migcht be com-

priscd of the following formulation:

Parts by weight
Lead peroxide 6
Cupric oxide [
Silicon -8

The ingredients are mixed together and :h:n blcnded
four times throuph a thirty mesh screen. The mixture
is then mixed with a suitable bkinder solution and then
compacted into a pellet weighing about $ grams.

A striker assembly 38 is positioned in container 11
above the flare mixture 32. A s'riker 36 is rotatably sup-
ported in housing 37 by means of shaft 38, and a spiing
29, which is supportad around shaft 38, provides a bias
action to striker 36. A primer 41 is mounted in housing
37 so that it is in position to be struck by striker 36.
Striker 36 is mauintained in a cocked pasition by cover 18
which prevents striker 36 from rotating.

Container 12 contains a smoke miature 42 which, by
way of example, might be comprised of the following
formulation:

Par!s by weight

Dye, Oil Scarlet 60 _ ... . acc———— 10
Dye, yolden yelow o ol o
Potassium chlomte oo ecaaann 4.4
Sufar cecoocecaas ——— 32
“Sil-O-Cel ' (Thermal Insulation), a producz of
Johns-Manville, New York, New York - ..., 0.8
Graphite c.eco.- —eee 0.2
Paraffin oil (white, light, domestiz) oo ... 1.0

Each ingredient is first screened through a sixly mesh
screen and then the oil scarlet dye, golden yellow dye,
sugar, Sil-O-Cel insulating powder, and graphite are
blended three times through a thirty mesh screen. The
potassium chiorate is then added znd the mixture is again
biended three times thiough a thirty mesh screen. The
paraffin oil is next thoroughly tlended by hand with the
mixture, and the mixzture is again blended three times
through a thirly mesh screea.

Smoke mixture 42 is compacted in container 12, and a
hollow center is previded to accommodate a firscracker
fuse 44 which has one end attached to a prituer 45. A
striker assembly 46, which is similar to striker assembly
38. is positioned in container 12 above the smoke mixtu.-e
42. Siriker 47, which is rotatably supported e housing 48
by shaft 49, is maintained in a coca 2d position by caver 19.

In oper:tion, assuming that the smoke composition 42
is 10 be ig..ited, the operator first Jepresies rel=ase button
25 so that th: enlarged diameter portions of Incking pins
23 and 24 clear the top of release buiton 25. Release
button 25 can then be moved sidexays with pin: 23 and 24
passing through slots 26 and 27, rcspectively. \Vhen re-
sease button 25 completely clears pins 23 and 24. spring 16
causes contairers 17 and 12 to be relatively rotated to an
end to end position, as shown in FIGURE § of the draw-
ings. The sloping portion 22 on cover x9 identifies the
unit containing the smoke composition 42. and cover 19
is then shidably moved by pushing on either pin 24 or
plate SI. When cover 19 bas c'cared the lugs 17, the
spring force of striker assembly 46 will cause cover 19 to
flip off of container 12 and striker 47 will then rotate and
strike primer 45, which will in tura ignite the fire cracker
fuze 44. There witl bv: a few scconds delay before smoke
composition 42 will be ignitad, and during this delay
period the operaor can be sliving bis hand down to con-

250

-y

LOUIS J. CAPOZI, Primary Examiner.

3,107,000

4

taine {1, which will se-ve a3 a holler while smoke comnpo-
sition 42 is burning.

Flare compusition 32 can he ipnited in a similar mane
ner.  Afier r'case button 25 has been removed and con-
tainers 11 and 12 have rotalcd o an end to end posilion,
cover 18 can be slidably removed thus allowing striker
36 to be actunted and strike primer 41. Primer 41 will
ipnite starter pellet 33 which, in turn, will ignite are mix-
ture 32, .

It can thus be seen that the present invention provides
a complete smoke producing unit for duytime signeling
ond a tomplete light producing uait for night use. The
two units are arranged in a side-to-side position for stow-
age and for carringe by an operator, and ¢an be ignited by
a relatively small forcc by an injurcd operator acting
under adverse conditions.

Qbviousiy many modifications and variations of the
present invention are possible in the light of the above
terchings. It is therefore to be understood, thit within
the scope of the appended claims, the invention may be
practiced otherwise tha1 as specifically described.

What is claimed is:

1. An emergency signaling device comprising,

a first container having an open end and containing a

smoke composilion.

& sccond container having an open end and contnining
a flare composition, said first and second containers
Leing pivotally conoected together at the ends oppo-
site said open ends,

a striker assembly mounted in each said containcr ad-
jacent said open cnd,

first and second primers positioned one each near the
opsn ends of said first and sccond contminers, re-
spectively, said first primer being adaptable to lLe
ignited upon actuation of said striker assembly in
said first container thercby igniting said smoke com-
position and taid second primer being adaptable to
be ignited upon actuation of said striker assembly in
said second container thereby igniting said flare com-
position,

first and second covers slidably attached to said first
and second containers, respectively, said covers clos-
ing said open end and retaining said striker assemblies
in cocked position,

first and seccnd locking pins atiached, respectively, to
said first and second covers,

a release bution engageable with said first and second
locking pins for .ocking said covers together, and
spring mcans for biasing suid first and second con-
tainers in an end-to-end relat onship.

2. Anemergency signaling devics as set forth in claim 1

whercin each said locking pin ir provided with an en-

larged diameter portion and said release button is spring-
biased against szid enlargad diameter portions.

3. An emergercy signaling device as set forth in claim
1 wherein said fust cover is provided with a sloping por-

tion to physically distinguish said first cover from said
cover.,
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